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Cape Fear Crossing

PROJECT COMMITMENTS

®m  Coastal Area Management Act (CAMA) areas of environmental concern determinations and
potential impacts will be established once the least environmentally damaging practicable
alternative (LEDPA)/preferred alternative is selected and coordination with the North Carolina
Division of Coastal Management has been completed.

B |mpacts to navigable waters in the form of bridge piers will be determined once the
LEDPA/preferred alternative is selected and bridge designs have been completed.

®  The preliminary traffic noise analysis conducted for the proposed project found between three and
eight locations (depending on the alternative) where noise barriers are likely. A more detailed
review will be completed during project final design to determine whether these or other noise
barriers are feasible and reasonable.

®  The North Carolina Department of Transportation (NCDOT) will manage invasive plant species on
the Department’s right-of-way, as appropriate.

m  NCDOT will follow FHWA's policy as set forth in FHWA Order 5520, “Transportation System
Preparedness and Resilience to Climate Change and Extreme Weather Events” and guidance as set
forth in FHWA's publications “Highways in the River Environment-Floodplains, Extreme Events, Risk,
and Resilience” June 2016, (FHWA-HIF-16-018) and “Highways in Coastal Environments: Assessing
Extreme Events” October 2014, (FHWA-NHI-14-006) to minimize climate and extreme weather risks
and protect transportation infrastructure.
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SUMMARY

Federal Highway Administration

Administrative Action: Draft Environmental Impact Statement (DEIS).

The content of this DEIS conforms to the requirements of the Council on Environmental Quality
guidelines, which provide direction regarding implementation of the procedural provisions of the
National Environmental Policy Act of 1969 (NEPA) and the Federal Highway Administration (FHWA)
Guidance for Preparing and Processing Environmental and Section 4(f) Documents (US Department of
Transportation [USDOT]/FHWA 1987).

NCDOT and FHWA are the lead agencies for the proposed project.

Contacts

The following individuals may be contacted for additional information regarding the DEIS:

Federal Highway Administration

John F. Sullivan, Ill, P.E.
Federal Highway Administration
310 New Bern Avenue, Suite 410
Raleigh, NC 27601-1418
(919) 856-4346 ext. 122

North Carolina Department of Transportation

John Conforti, REM

Senior Project Manager

Project Management Unit

North Carolina Department of Transportation
1598 Mail Service Center

Raleigh, NC 27699-1595

(919) 707-6015

Overview

The process of completing a DEIS helps FHWA, NCDOT, and regulatory agencies make an informed
decision on the selection of a preferred alternative. It assists them in developing alternatives that will
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meet the objectives of the project, analyzing the pros and cons of each alternative, and selecting a
preferred alternative. It is also a means of informing the public regarding how and why decisions were

made.

For this project, the first step in the DEIS process was developing a purpose and need statement
describing why the project is necessary and what objectives the project would meet or accomplish.
During this process, NCDOT considered and evaluated alternatives developed in previous planning
studies, as well as alternatives that were determined to be reasonable and met the purpose and need.
In addition, a No-Build Alternative was included in the analysis as a baseline to measure the other
alternatives against; the No-Build Alternative is considered a viable alternative throughout the DEIS
process. The focus of the DEIS is providing an in-depth analysis of potential impacts from the project.

Within the framework of the DEIS development, the selection of the preferred alternative is often a
complicated process. The preferred alternative must meet the purpose and need and comply with
federal and state laws and regulations. These include the Threatened and Endangered Species Act, Clean
Water Act, Clean Air Act, National Historic Preservation Act of 1966, Section 4(f) of the USDOT of 1966,
and various other federal, state, and local laws and regulations, which are referenced throughout this
document. Project decision makers, which include FHWA and NCDOT, also consider potential impacts to
the social, physical, and natural environments and input received from regulatory agencies and the
public.

The results of the alternatives analysis contained in this DEIS are being made available to regulatory
agencies and the public for comments and feedback. No decision will be made on a preferred alternative
until after the public hearing and comment period. All comments received will be considered in the
selection of the preferred alternative.

The following summary provides a synopsis of the more detailed information presented in the body of
the DEIS. At the end of this summary, Table S-1 presents a quantitative summary of the project impacts.

All technical studies for the project can be accessed via the project website at
www.ncdot.gov/projects/cape-fear-crossing .

Purpose and Need

What is the Cape Fear Crossing project?

The Cape Fear Crossing project is a transportation project that would extend for approximately 9.5 miles
from the vicinity of US 17 and 1-140 in Brunswick County to US 421 in southern New Hanover County.
The proposed project would involve either improving existing roads or constructing a new facility on
new location or a combination of the two.
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Why is the Cape Fear Crossing needed?

The Cape Fear Crossing is needed to improve traffic flow and enhance freight movements beginning in
the vicinity of US 17 and I-140 in Brunswick County, across the Cape Fear River to US 421 near the Port
of Wilmington in southern New Hanover County. Finally, the Cape Fear Crossing would help expedite an
evacuation of residents and visitors in the event of a hurricane or other emergency.

What is the history of the Cape Fear Crossing?

Previously known as both the “Southern Bridge” (City of Wilmington and NCDOT 1999) and the “Cape
Fear Skyway” (Wilmington Urban Area Metropolitan Planning Organization [WMPQ] 2005a), the project
has been included in a variety of Wilmington area plans and studies.

As the “Southern Bridge,” the project was originally proposed as a highway from Independence
Boulevard and US 421 travelling west, across the Cape Fear River, turning north on Eagle Island, and
terminating at an interchange with US 421 and US 74/76.

By 2005, the project was renamed the “Cape Fear Skyway,” and the 2030 Long Range Transportation
Plan (LRTP) proposed that the project shift to the south of Leland and Belville and terminate to the west
as an interchange with US 17/US 74/76 and 1-140 (WMPO 2005a). The WMPO listed the project as a
priority project at that time.

In 2010, the 2035 LRTP listed the project as an unfunded priority project and added a toll component to
help with funding (WMPO 2010).

By 2015, the 2040 LRTP lists the project as a partially funded priority project with a tolling component to
aid in funding (WMPO 2015a). The 2040 LRTP also notes that the project has been approved for the
North Carolina Turnpike Authority to develop, construct, operate, and maintain. The project is currently
funded for planning and environmental studies only as part of the 2018-2027 State Transportation
Improvement Program (NCDOT 2017a).

How will traffic operate if the project is not built?

If the project is not built and traffic increases as projected, travel times will increase and the level of
service (LOS) will decrease. The 2040 No-Build LOS on US 17 between West Gate Drive and US 74/76
ranges from LOS D to LOS F in the AM/PM peak hour. The 2040 No-Build LOS on the Cape Fear Memorial
Bridge ranges from LOS E to LOS F. Traffic volumes at the Cape Fear Memorial Bridge are anticipated to
increase by 60 percent by 2040 and travel times are projected to increase by 41 percent for the
morning, eastbound rush hour and by 58 percent for the afternoon, westbound rush hour. In the 2040
No-Build conditions, 66 intersections exhibited poor LOS of LOS E or F in at least one peak hour.

The Port of Wilmington projects that port volume will increase from 260,000 twenty-foot equivalent
units (TEUs, a measurement of capacity for container transportation) in 2013 to 421,000 TEUs by 2022.
A 2013 analysis found that approximately 50 percent of Port of Wilmington traffic was truck traffic.
Despite a separate, proposed project to widen South Front Street, congestion is still expected without
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the Cape Fear Crossing project. This congestion is projected to negatively impact the Port of
Wilmington’s ability to continue to capitalize on port traffic expansion.

Current hurricane evacuation times are 29 hours for Brunswick and New Hanover counties, well above
the statewide goal of 18 hours. Without the Cape Fear Crossing project, this evacuation time is expected
to reach 40 hours by 2040.

What are the existing safety problems along the corridor?

The crash analysis found the number of roadway segments that exceed the statewide and critical crash
rates, combined with the locations identified in the 2017 Highway Safety Improvement Program as
meeting one or more safety warrants, suggests there may be safety deficiencies in the study area. Of the
15 roadway segments evaluated in the study area, 9 exceeded the statewide average crash rate and 8
exceeded the critical crash rate (NCDOT 2018a).

Alternatives

What alternatives are being considered for the Cape Fear Crossing?

NEPA requires that a full range of reasonable alternatives be considered for this project. Five types of
alternatives were considered and were evaluated to determine whether they could meet the stated
purpose and need. The No-Build Alternative assumes that the study area would evolve as currently
planned without constructing the Cape Fear Crossing project. Transportation System Management
Alternatives would coordinate the individual elements of the transportation system to achieve the
maximum efficiency, productivity, and utility of the existing system while minimizing cost and
inconvenience to motorists. It could include improving signal timing and coordination, minor realigning
of intersections, and adding turning lanes. Travel Demand Management Alternatives would improve the
efficiency of the transportation system by reducing travel demand rather than increasing the capacity of
the roadway. Measures such as ridesharing, flexible work schedules, telecommuting, bicycling, and
walking are often used. Mass Transit Alternatives would provide high-capacity, energy-efficient
transportation through the use of bus or passenger rail facilities. Build alternatives would include
construction of transportation facilities to improve the traffic operations of the transportation system.
These could be located on existing roadway facilities or on new location.

What alternatives were examined and eliminated from further consideration?

The Transportation System Management, Travel Demand Management, and Mass Transit Alternatives
were determined to not be reasonable because they would not meet the purpose of and need for the
project. The No-Build Alternative must be carried forward under NEPA to allow for a basis of comparison
with the detailed study alternatives.

What alternatives were selected for detailed study?

Following the evaluation of the preliminary alternatives, 12 build alternatives were selected as study
alternatives. These alternatives include upgrades to existing facilities, alternatives on new location, and
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a combination of upgrades to existing facilities and new location. Alternatives proposed on existing
facilities included the option to be upgraded as an arterial widening or freeway. Following additional
coordination with the NEPA/Section 404 Merger Team in 2017, six of these alternatives were eliminated
in conjunction with this study. The current six detailed study alternatives include the following.

®  Alternative B: Begins at I-140, crosses US 17, travels between Brunswick Forest and Mallory Creek
developments, crosses Cape Fear River, and terminates at Shipyard Boulevard.

®  Alternatives M Avoidance and N Avoidance: Begins at I-140/US 17 interchange, avoids Snee
Farm/Stoney Creek developments, travels south of Brunswick Forest, crosses the Cape Fear River,
and terminates at either Independence Boulevard (Alternative M Avoidance) or Shipyard Boulevard
(Alternative N Avoidance).

®  Alternative Q: Begins at the 1-140/US 17 interchange, upgrades existing US 17 for approximately
2 miles, then continues on new location between the Brunswick Forest and Mallory Creek
developments.

®  Alternative T: Begins at the I-140/US 17 interchange, upgrades existing US 17 for approximately
2 miles, then continues on new location parallel to Wire Road and crosses the Cape Fear River to
Shipyard Boulevard.

= Alternative V-AW (Arterial Widening): Begins at the 1-140/US 17 interchange and includes
upgrading US 17 to the US 17/US 421 interchange, then travels south along Eagle Island on new
location, and crosses the Cape Fear River to terminate at US 421 and Shipyard Boulevard just north
of the Port of Wilmington.

How would traffic operate for each of the alternatives once the Cape Fear Crossing is
constructed?

The 2040 build conditions for all the detailed study alternatives show several improvements in the
overall LOS within the project study area. All alternatives were found to have a LOS D or better in the
2040 build conditions.

How much would each alternative cost?

The cost for each of the alternatives includes the cost to purchase the right—of-way for the roadway,
construct the roadway, and relocate utilities. The total cost for each alternative is as follows:

Alternative B: $995,110,000
Alternative M Avoidance: $906,640,000
Alternative N Avoidance: $961,470,000
Alternative Q: $867,680,000
Alternative T: $936,540,000
Alternative V-AW: $619,180,000
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Affected Environment and Environmental Consequences

Community Effects

How would the project impact community facilities and services?

Alternative V-AW is expected to impact Greenfield Lake Park, Legion Sports Complex, and Optimist Park.
Alternatives B, N Avoidance, and T are likely to impact E.P. Godwin Stadium. However, the direct impact
to these parks is expected to be minimal and may include the loss of open space and/or parking,
changes in access, or increased traffic noise.

Based on current designs, the Cape Fear Center for Inquiry would require relocation by Alternatives B,
N Avoidance, and T. The school is located within the proposed right-of-way of the exit ramps at the
proposed US 421 intersection in Wilmington.

Alternatives Q and M Avoidance would relocate two churches: Forward in Christ Freewill Holiness
Church and Good Samaritan Church; both are located on Bryan Road in Wilmington. Alternative V-AW
would relocate three churches: Church of St. Peter the Fisherman, New Life Christian Church, and The
Lord’s Church.

No daycare facilities, cemeteries, public housing units, post offices, or hospitals would be directly
affected by the proposed project.

The proposed project would likely have an overall positive effect on police, fire, and other safety
operations in the project study area due to increased mobility and reduced congestion on US 17, the
Cape Fear Memorial Bridge, and US 421.

Construction-related closures and detours may temporarily impact emergency response. Coordination
with the Town of Belville, the Town of Leland, and the City of Wilmington police and fire departments
will continue during construction to ensure minimal disruption of emergency services.

How would the project affect neighborhoods and community cohesion?

Surrounding the existing interchange at 1-140 and US 17, residential areas would be impacted by
Alternatives M Avoidance, N Avoidance, Q, T, and V-AW. Some interchange configurations at the
terminus of these alternatives would require the acquisition of residential areas. This would directly
impact community cohesion in the area. Other impacts to this area would include noise, changes in
access to US 17, and temporary construction impacts. Alternative B would impact residential areas along
Lanvale Road, within Brunswick Forest, along NC 133, and south of Shipyard Boulevard. Impacts to these
areas could include noise impacts, access changes, and in some instances, residential relocations.
Alternatives that terminate at US 117 (Shipyard Boulevard) and Independence Boulevard would displace
residences and impact several residential areas through increased noise and changes in access, some of
which contain low-income and minority populations and Section 4(f) resources.
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How would the project affect concentrations of low income or minority populations?

Impacts to populations identified as minority and/or low-income are anticipated with this project. The
benefits and burdens to low-income and minority populations in the project corridor will be determined
through future public involvement. Any identified moderate to severe impacts may then be assessed to
determine whether avoidance, minimization, or mitigation can be proposed. Data from the 2011-2015
American Community Survey indicate there are 19 blocks that exceed the threshold for minority
populations and/or low-income populations. These census blocks are generally located north of US 17
and NC 133, downtown Wilmington, south of US 76 to Shipyard Boulevard, and surrounding the area to
the south of the Port of Wilmington. Impacts to these communities would range from loss of access to
residential relocations.

Would the project be consistent with local and regional plans?

The Cape Fear Crossing project has been considered by local and regional plans since at least 1999 under
various names. The WMPO has listed the project as a priority in the last three LRTPs.

How would the project affect bicycle and pedestrian transportation?

Due to the nature of the project, all alternatives would negatively affect pedestrian and bicycle
transportation, especially within the City of Wilmington east of the Cape Fear River. Roads such as
Independence Boulevard or Shipyard Boulevard would be converted into freeways by Alternatives B,
M Avoidance, and N Avoidance and would lose current and future access by bicycles and pedestrians.
Alternatives Q, T, and V-AW would limit future bicycle and pedestrian connections along each
alternative’s respective freeway sections and may impact bicycle and pedestrian connectivity along
upgraded segments as well.

Would the project require relocating any houses, businesses, or cemeteries?

The project would require the relocation of houses and businesses under each detailed study
alternative. The number of homes and businesses that would be affected varies by alternative and
ranges from 26 residential relocations (Alternative Q) to 173 (Alternative T) and 45 business relocations
(Alternative Q) to 117 (Alternative B). Minimal impacts to the Greenlawn Memorial Park cemetery along
Shipyard Boulevard would be incurred by Alternatives B, N Avoidance, and T.

How would the existing business community be affected?

Existing businesses along existing US 17 may be affected as the detailed study alternatives divert traffic
away onto new routes. Some businesses may experience localized impacts due to right-of-way
acquisition and others may need to be relocated. Additionally, some businesses may be temporarily
affected during construction due to traffic delays or detours.
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Cultural Resource Effects

Would historic resources be affected?

The study area includes 10 historic resources that are either on the National Register of Historic Places
(NRHP) or eligible for inclusion on the register. Based on consultation with the State Historic
Preservation Office, the historic resources are evaluated in accordance with Section 106 of the National
Historic Preservation Act and the effects on the property are determined based on the magnitude of the
effect on the property. Three classifications are included in the evaluation: no effect, no adverse effect,
and adverse effect. Alternatives M Avoidance and Q would have no effect on any of the identified
historic resources. Alternatives B, N Avoidance, and T would have no effect on 7 of 10 identified historic
resources and each would have no adverse effect on the remaining identified historic resource (Hanover
Heights Historic District). Alternative V-AW would have no effect on 3 of 10 identified historic resources
and no adverse effect on 4 of 10 identified historic resources. Alternative V-AW would have an adverse
effect on the Wilmington Historic District, the Sunset Park Historic District, and the Jacob and Sarah
Horowitz House.

Would archaeological resources be affected?

Five previously recorded sites lie within one or more of the detailed study alternatives. These sites
include two in Brunswick County and three in New Hanover County. The two sites in Brunswick County
have been recommended as ineligible for the NRHP. Two sites in New Hanover County have not been
evaluated for NRHP eligibility and one site has been recommended ineligible for the NRHP.

Natural Environment Impacts

How would biotic resources be affected?

Biotic resources are the terrestrial and aquatic communities and wildlife within the study area. Fifteen
terrestrial communities were identified within the study area for the proposed project:
Maintained/Disturbed, Mesic Pine Flatwoods, Salt/Brackish Marsh, Pine Plantation, Wet Pine Flatwoods,
Pocosin, Cypress/Gum Swamp — Blackwater Subtype, Nonriverine Wet Hardwood Forest, Coastal Plain
Small Stream Swamp — Blackwater Subtype, Estuarine Woody Wetland, Cutover, Xeric Sandhill Scrub,
Coastal Plain Bottomland Hardwood — Blackwater Subtype, Nonriverine Swamp Forest, and Small
Depression Pocosin. Alternative M Avoidance would have the greatest impact to these communities and
Alternative V-AW would have the least. Fragmentation and loss of wildlife habitat would be an
unavoidable consequence of all the detailed study alternatives. Impacts to water resources in the
project study area may result from activities associated with the construction of any of the detailed
study alternatives. Temporary construction impacts due to erosion and sedimentation will be minimized
through implementation of a stringent erosion control schedule and the use of best management
practices. Long-term impacts to streams would be limited to stream reaches within the road facility
footprint only. Impacts to stream reaches adjacent to the facility footprint will be temporary and
localized during construction. Long-term impacts to adjacent reaches resulting from construction are
expected to be negligible.
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How would water quality be affected?

The project is not expected to have a substantial impact on ground or surface water quality. The project
is not expected to substantially impact aquifer recharge volumes.

What impacts would occur to waters under the jurisdiction of the US Army Corps of
Engineers?

The US Army Corps of Engineers has jurisdiction over wetlands and streams within the study area, and
any impacts to these resources will be mitigated. Alternative M Avoidance would have the most stream
impacts at 8,779 linear feet and Alternative T would have the least at 1,667 linear feet. Alternative V-AW
would have the greatest impact to wetlands and CAMA areas of environmental concern at 140 acres and
89 acres, while Alternative T would have the least at roughly 40 acres and 2 acres, respectively.

Would habitat used by threatened and endangered species be affected?

The US Fish and Wildlife Service (USFWS) identifies 14 federally protected species in Brunswick County
and 15 federally protected species in New Hanover County as of April 25, 2018 (Brunswick County) and
June 27, 2018 (New Hanover County). The National Oceanic and Atmospheric Administration Division of
National Marine Fisheries identifies two federally protected species with habitat in the project study
area. Of the 18 individual protected species between both counties, 10 received the biological
conclusion of “No Effect.” One species, the American Alligator, was listed as protected due to its
similarity in appearance with another protected species that was not listed for either county and no
biological conclusion is required. Of the remaining seven species, all (except for Northern long-eared
bat) received the biological conclusion of “May Affect — Not Likely to Adversely Affect.” The Northern
long-eared bat received the biological conclusion of “May Affect — Likely to Adversely Affect,” although
certain impacts may be allowable under a programmatic biological opinion from USFWS and affecting all
NCDOT projects with a federal nexus.

Physical Environment Impacts

How would traffic noise levels change?

To identify noise-sensitive receptors potentially affected by noise, predicted noise levels for the detailed
study alternatives in 2040 were calculated and compared to the existing noise levels and the noise levels
predicted in 2040. The term “affected” is defined as the noise-sensitive receptors that are predicted to
experience noise levels that approach or exceed the Noise Abatement Criteria (NAC) or that
substantially exceed existing noise levels with the detailed study alternatives. The following include the
number of receptors that are predicted to experience traffic noise levels that approach or exceed the
NAC or that substantially exceed existing noise levels.

®m  Alternative B - 526 receptors
®  Alternative MA - 390 receptors
®  Alternative NA - 396 receptors
®m  Alternative Q - 433 receptors
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®m  Alternative T - 453 receptors
®  Alternative V-AW - 276 receptors

Would the project include noise abatement?

Because noise levels at locations along the study corridor were determined to approach

or exceed the FHWA Noise Abatement Criteria (NAC) or substantially exceed existing noise levels,

the feasibility and reasonableness of noise abatement measures was evaluated. A traffic noise
evaluation was performed that identified between three and eight locations (depending on the
alternative) where noise barriers preliminarily meet feasibility and reasonableness criteria found in the
NCDOT Traffic Noise Policy.

How would the project affect air quality?

All areas within North Carolina are designated as attainment, non-attainment, or unclassifiable with
respect to each of the six criteria pollutants under the National Ambient Air Quality Standards (NAAQS).
Brunswick and New Hanover Counties are in attainment with the NAAQS. The proposed project would
not have a negative effect on air quality of this attainment area.

How would the visual quality be changed?

Temporary visual impacts would affect properties adjacent to areas where construction, staging, and
stockpiling operations occur. Upon project completion, the contractor would be required to remove all
equipment and excess materials and reseed any disturbed areas. Visual quality would be enhanced or
improved for those using the highway and degraded for those viewing the highway from surrounding
communities. The proposed project would provide motorists opportunities for scenic views across
agricultural fields, the Cape Fear River, and forested areas, which would be a positive effect. Additional
lighting near the transportation nodes where there are interchanges could be noticeable in rural areas
where it is currently absent.

How would the project affect hazardous material sites?

Based on preliminary evaluations of hazardous materials within the study area, 40 hazardous waste
sites were located within the study area, including sites that may contain petroleum underground
storage tanks (31 sites), petroleum storage facilities (3 sites), automotive repair facilities (3 sites), dry
cleaning facilities (2 sites), and hazardous waste sites (1 site). Alternative Q had the fewest affected sites
at zero and Alternative V-AW had the most affected sites at 25, including 1 site with an anticipated high
severity.

How would the project affect floodplains?

Due to the linear nature of the project and the existing roadway configurations, no practicable
alternative exists that would completely avoid impacts to floodplains and floodways. Impacts to
floodplains and floodways will be minimized to the greatest extent possible. Alternative B would have
the lowest impact on 100-year floodplains, while Alternative V-AW would have the highest impact.
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How would the project affect traffic during construction?

Detours and road closures may be required in locations where the proposed project utilizes or crosses
existing roadways. Maintenance of traffic and construction sequencing will be planned and scheduled to
minimize traffic delays within the project limits. Temporary lane closures and detours may be required
at times during construction. A traffic control plan will be prepared during the final design phase of the
project, which will detail impacts to existing traffic patterns and road closures or realignments.

Indirect and Cumulative Effects

What indirect and cumulative effects could be expected within the study area as a result of
the project?

This proposed project is expected to contribute to indirect and cumulative effects of future land use
changes within the future land use study area. Travel time savings to varying degrees depending on
alternative are also expected. Depending on the alternative, it would also change property access and
create new land use and transportation nodes to varying degrees. Indirect impacts are anticipated for
historic and cultural resources, public parks and recreation lands, voluntary agricultural districts,
protected lands, environmental justice populations, primary fishery nursery areas, prime and unique
farmland soils, and targeted local watersheds. Cumulative effects are expected for protected lands,
environmental justice populations, prime and unique farmland soils, and water quality resources.

What cumulative effects could be expected along the entire Cape Fear Crossing corridor as a
result of the proposed projects in the region?

In addition to the cumulative effects on the study area, the cumulative effects on the overall region
were analyzed to determine the effects of the planned improvements in the region. The study
concluded that on a regional basis the proposed Cape Fear Crossing would contribute to indirect and
cumulative effects in the region.

Required Permits and Actions

What permits would be required for the Cape Fear Crossing project?

The project is anticipated to require the following permits:

®  North Carolina Division of Water Resources: Section 401 Certification and Stormwater Certification

®  US Army Corps of Engineers: Section 404 Permit and Section 10 Permit

®  North Carolina Division of Coastal Management: CAMA Permit

®m  US Coast Guard: Section 9 Permit

®m  USFWS: Section 404 and Section 10 Permit Review and Section 7 Consultation for shortnose
sturgeon, Atlantic sturgeon, loggerhead sea turtle, wood stork, red-cockaded woodpecker, and West
Indian manatee
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What are the unresolved issues for the Cape Fear Crossing project?

Several issues are not yet resolved and will be developed further as the project development process
continues. The unresolved items include additional coordination, investigation, and documentation
relating to historic resources; additional hazardous material investigations; coordination on threatened
and endangered species; coordination with permitting and regulatory agencies; and additional
coordination and evaluation of impacts to affected environmental justice populations. Once a preferred
alternative is identified, additional coordination will take place regarding historic resources, hazardous
material investigations, and environmental justice populations to further investigate ways to avoid,
minimize, and mitigate impacts. This coordination will be ongoing and continue throughout the
development of the project and into final design. Coordination will continue with permitting and
regulatory agencies, and issues will be resolved prior to authorization of construction.

Section 4(f)

Would resources that are protected by Section 4(f) of the Department of Transportation Act
0of 1966 be used?

Section 4(f) provides protection to historic properties, public parks, and recreation areas. Alternative
V-AW right-of-way would impact three public parks and five historic properties considered a Section
4(f)”"use.” Alternatives B, N Avoidance, and T may temporarily impact one park due to easements along
Shipyard Boulevard and one historic property. De minimis impacts are impacts that would not result in
an “adverse effect” on the protected resource. For the proposed project, the following protected
properties are anticipated to be considered de minimis impacts: Sunset Park School — Alternative V-AW;
Hanover Heights Historic District — Alternatives B, T, and N Avoidance; and Wilmington National Guard
Armory — Alternative V-AW. Alternative M Avoidance and Q would not have a Section 4(f) use.

How do impacts to resources protected by Section 4(f) affect the selection of the preferred
alternative?

Section 4(f) requires that FHWA and other DOT agencies cannot approve the use of land from publicly
owned parks, recreational areas, wildlife and waterfowl refuges, or public and private historical sites
unless the following conditions apply:

B The Administration determines that the use of the property will have a de minimis impact.
OR

®m  There is no feasible and prudent avoidance alternative to the use of land, and the action includes all
possible planning to minimize harm to the property resulting from such use.

Public and Agency Involvement

What are the opportunities for public involvement in the Cape Fear Crossing project?

There have been numerous opportunities for public involvement over the past decade that have
provided important insight into the study area and the potential alternatives for the project. Two citizen
informational workshops (CIW) were held in April 2006 and March 2011 to present information, answer
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questions, and receive comments regarding the project. Each CIW consisted of two meetings, one in
Brunswick County and one in New Hanover County.

Two small group meetings have been held. The first was held with representatives of the Snee Farm,
Stoney Creek, and Planters Walk communities on June 26, 2006. Community leaders provided
background information about the neighborhoods. The second small group meeting was held with
representatives of the National Gypsum Company, Inc. on March 24, 2011, in Wilmington. Company
representatives discussed plant operations, financials, and status. They provided positive feedback on
the proposed project.

Newsletter No. 1 was mailed to the project mailing list in March 2011 to inform citizens of the upcoming
CIWs held in Brunswick and New Hanover counties.

Newsletter No. 2 was mailed to the project mailing list in April 2014 to inform citizens of the detailed
study alternatives.

Newsletter No. 3 was mailed in December 2018 to property owners within the project area to notify
them of the elimination of six alternatives from further consideration, as well as a status update.

A public hearing will be held following the publication of this document, and the public is strongly
encouraged to attend, ask questions, and provide comments on the detailed study alternatives
presented.

How do I provide comments on the Cape Fear Crossing project?

Comments can be provided as either written or oral comments. Oral comments will be taken at the
public hearing and through the project hotline. Written comments can be made in one of three ways: by
e-mail to capefear@ncdot.gov, through the web site at www.ncdot.gov/projects/cape-fear-crossing, or
through the mail to:

Jamille Robbins

Public Involvement, Community Studies & Visualization Group Leader
North Carolina Department of Transportation

1598 Mail Service Center

Raleigh, NC 27699-1598

What comments and concerns have been expressed by the public during previous public
involvement efforts?

The major comments and concerns previously expressed by the public include the following:
®m  General support for the project.
B The project was not progressing to construction quickly enough.

®  QOpposition was from citizens who personally owned property close to the corridor presented in the
2003 feasibility study for the project. Most of these comments were received from those who live
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near the eastern and western termini, and expressed concerns related to relocations, property
values, traffic impacts on local streets, noise, and air pollution.

®m  Reassurance that there would be additional opportunities for public input prior to final decisions
being made.

®  Completion of other projects such as I-140 (Wilmington Bypass between US 74/76 and US 17) and
US 17 widening between US 74/76 and the Cape Fear Memorial Bridge.

®m  Cost of the project and the amount of tolls.

®  QOpposition to the project in general.

®m  Support for the project due to congestion in area.

B |mpacts to human environment — most notably around neighborhoods such as Brunswick Forest,
Mallory Creek, Snee Farm, and Stoney Creek.

®m  QOpposition to the project yet favors upgrading existing roads such as US 17.

What comments and concerns have been expressed by the environmental resource and
regulatory agencies?

Coordination with environmental resource and regulatory agencies has occurred throughout the project
development process. Currently, no major comments and concerns have been raised by the agencies.

Next Steps

When will a preferred alternative be selected and how will the decision be made?

Following the publication of this DEIS, NCDOT will conduct a public hearing and collect comments from
the public and regulatory agencies. At the end of the comment period, NCDOT will hold an internal
meeting to review the comments and determine whether any additional studies need to be completed.
Following the evaluation, FHWA and NCDOT will meet with the Merger Team to recommend a preferred
alternative based upon an analysis of the alternatives from technical studies and the DEIS, coordination
with environmental and regulatory resource agencies, and public input. The Merger Team then concurs
on whether or not the preferred alternative for the project should be identified as least environmentally
damaging practicable alternative.

Will there be more information provided on the preferred alternative once it is identified?

Once a preferred alternative is identified for the project, any additional studies required for the project
would be completed and a Final Environmental Impact Statement disclosing the impacts for the
preferred alternative will be developed and presented to the public and agencies for comment.

When will construction on the Cape Fear Crossing begin?

NCDOT’s 2018-2027 State Transportation Improvement Program (STIP) shows construction for the
project as unfunded; however, once a preferred alternative is identified, the project will be reevaluated
for its ability to be funded in the next STIP. The designs of the preferred alternative will also be refined
based upon updated traffic analyses and other various technical studies. Once funding for construction
is secured, it will take an estimated five years to complete the project.

Summary Xvi



Cape Fear CrossingDraft Environmental Impact Statement
Quantitative Summary of Project Impacts
A summary of the impacts for the alternatives is presented in Table S-1.

Table S-1: Alternative Comparison Matrix

— 1 > I~ 1 -1

Project Features

Resource

Length of Corridor (miles) 11.1 12.3 12.2 11.5 114 11.8
Construction Cost (millions 743 808 770 776 719 508
$)

ROW Cost (millions S) 248 96 190 90 216 107
Number of Interchanges 5 4 4 4 4 6
Numt.)er of Railroad ) 1 ) 1 ) )
Crossings

Number of Major Power 5 1 1 ) ) 4

Easement Crossings

Socioeconomic Features

Parks 1 0 1 0 1 3
Churches 3 4 4 3 3 3
Cemeteries 1 0 1 0 1 0
Schools 1 0 1 0 1 0
Fire Stations 0 1 0 1 0 0
Business Relocations 117 43 86 45 88 98
Residential Relocations 149 48 148 26 173 168
Total Relocations 266 91 234 71 261 266
Minority and/or Low-
Income Populations Yes Yes Yes Yes Yes Yes
Present

Physical Environment
Potential Noise Impacts 526 390 396 433 453 276
Farmland soils (acres)b 454.0 553.5 469.6 416.8 346.5 151.6
Hazardous Materials Sites:
High severity (#) 3 1 3 0 3 1
Hazardous Materials Sites: 3 5 4 0 3 24

Low severity (#)
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Table S-1: Alternative Comparison Matrix

Alternatives
s ] wma ] w ] a

Resource

Floodplains — 100-year

@ 14.3 35.7 34.0 31.7 28.8 214.4
(acres)
Floodplains = 500-year 5.5 7.3 6.6 5.6 8.2 15.1
(acres)
Floodway 2.8 2.1 2.1 2.6 2.6 0.4
Preservation Areas (acres) 29.5 31.0 30.5 21.9 21.4 139.8

Cultural Resources and 4(f)/6(f)
Archaeological Probability® 250.7 481.1 370.3 380.8 273.0 318.0
Historic Properties —
Section 106 adverse effect 0 0 0 0 0 3
Section 4(f) Anticipated 0 0 0 0 0 3
Use
Section 4(f) Anticipated
De Minimis Use 1 0 1 0 1 >
Section 6(f) Properties 0 0 0 0 0 2
Impacted
Natural Environment

Biotic Resources (acres)
Coastal Plain Bottomland
Hardwood - Blackwater 1.1 14 0.3 2.4 1.3 1.1
Subtype
Coastal Plain Small Stream
Swamp - Blackwater 6.7 17.0 10.1 8.8 0.5 6.8
Subtype
Cutover 9.5 13.7 13.7 8.3 0.6 0.6
Cypress/Gum Swamp - 12.1 21.7 21.7 12.1 6.5 0.0
Blackwater Subtype
Estuarine Woody Wetland 0.0 0.0 0.0 0.0 0.0 35.6
Maintained/Disturbed 210.3 282.3 272.6 226.9 230.0 281.0
Mesic Pine Flatwoods 102.5 239.1 200.3 145.9 111.0 39.4
Nonriverine Swamp Forest 0.1 2.2 2.2 0.0 0.0 0.0
Nonriverine Wet
Hardwood Forest 11.8 5.7 5.6 8.6 13.5 21.9
Pine Plantation 145.8 47.5 41.0 101.4 87.9 0.7
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Table S-1: Alternative Comparison Matrix

Alternatives
s ] wma ] w ] a
1.6 6.2 6.4 0.6

Resource

Pocosin 49.1 1.6

Salt/Brackish Marsh 64.9 67.8 70.1 63.7 64.9 79.6
Small Depression Pocosin 0.1 0.6 0.4 0.2 0.2 0.0
Wet Pine Flatwoods 41.6 43.6 423 20.9 17.8 6.5
Xeric Sandhill Scrub 0.2 8.7 0.2 8.7 0.3 1.5
TOTAL 655.8 752.8 682.0 614.0 540.8 475.2
Forested Land (acres) 371 380 325 306 245 113
Stream Crossings (#) 8 22 17 14 8 11
Streams (linear feet)® 2,528 8,779 5,806 4,962 1,667 2,075
(S:crrfzg)i Waters/Ponds <0.1 0.0 0.0 <0.1 <0.1 <0.1
Wetlands (acres)® 98.5 64.2 58.8 45.7 39.7 140.2
CAMA Wetlands (acres)® 1.8 2.3 2.3 1.8 1.8 89.1
A IIRIAATES Yes Yes Yes Yes Yes Yes

Species Habitat Present

® Impacts calculated using slope stake limits plus a 40-foot buffer.

® Farmland soil impacts include prime farmland, farmland of statewide importance, farmland of unique importance, and prime
farmland if drained.
¢ Impacts calculated using the 1,000-foot corridor limits.
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1 PURPOSE OF AND NEED FOR THE
PROJECT

1.1 Proposed Action

The North Carolina Department of Transportation (NCDOT) proposes to construct a transportation
project known as the Cape Fear Crossing (formerly the Cape Fear Skyway), which would extend from the
vicinity of US 17 and 1-140 in Brunswick County to US 421 in southern New Hanover County, including a
crossing of the Cape Fear River. Figure 1-1 is a map of the project location and vicinity. The proposed
project would involve either improving existing roads or constructing a new facility, depending on the
alternative selected. Six alternatives are currently being considered for the project (see Section 2.3.5).

The proposed action is listed in the federally approved NCDOT 2018-2027 State Transportation
Improvement Program (STIP) as Project Number U-4738. The project is funded for planning and
environmental studies only; right-of-way acquisition and construction are both unfunded in the 2018-
2027 STIP (NCDOT 2017a).

1.1.1 Project Setting

Brunswick and New Hanover counties are in the Coastal Plain physiographic region of the state, which is
characterized by gently rolling plains and swampy tidewater along the Atlantic Coast. The project study

area includes several tributaries of Town Creek (Bishop Branch, Morgan Branch, and Goodland Branch),

Mallory Creek, Little Mallory Creek, Jackeys Creek, and the Cape Fear River.

Most of the project study area is in a relatively undeveloped portion of Brunswick County, with the
exception of the US 17 corridor between Lanvale Road and US 74/76; however, new residential and
commercial development is underway, particularly near the western and southern portions of the
project study area. The project study area extends into the City of Wilmington and terminates east of
US 421. There are several low-density, single-family neighborhoods near the western portion of the
project study area. The Spring Hill community, a predominantly African-American neighborhood, is
located near US 17 and SR 1414 (Goodman Road). A large (5,000 to 6,000 acres) mixed-use development
with approximately 12,000 home sites and 300 acres of commercial land is within the project study area
in Brunswick County. This development, called Brunswick Forest, is roughly bounded by US 17, NC 133,
and Town Creek. In addition, local planners indicated that property along NC 133 is experiencing rapid
residential development. Much of the land along Town Creek is held in conservation by the North
Carolina Coastal Land Trust (NCCLT).
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US 117 (Shipyard Boulevard) is a commercial corridor that terminates in the Port of Wilmington.
Independence Boulevard, north of Shipyard Boulevard, is a heavily traveled commercial street with
many commercial centers, restaurants, and offices. South of Shipyard Boulevard, Independence
Boulevard is more residential in nature.

The Port of Wilmington, operated by the North Carolina State Ports Authority (NCSPA), is located on the
eastern bank of the Cape Fear River within the project study area. The Port is a designated foreign trade
zone, and is one of the nation’s strategic seaports. The project study area is shown on Figure 1-2 and
additional information regarding the Port of Wilmington is included in Section 1.3.1.2.

1.1.2 History of Project

The proposed project has been included in various Wilmington area plans and studies for the past two
decades. The first references to the proposed project, with its current eastern and western termini,
were in the Wilmington Urban Area Transportation Plan 1999-2025 (2025 Plan) (City of Wilmington and
NCDOT 1999) and the Greater Wilmington Urban Area Transportation Plan Technical Report (NCDOT
2001). It was subsequently analyzed in a feasibility study prepared by NCDOT in 2003 and then included
in the Wilmington Metropolitan Planning Organization’s (WMPQ) 2030, 2035, and 2040 long-range
transportation plans (LRTP). The 2025 Plan indicated that a previous thoroughfare plan showed the
project (called the “Southern Bridge”) as a proposed freeway from Independence Boulevard at US 421
west across the Cape Fear River, and northward on Eagle Island to an interchange with US 74/76 at

US 421 (NCDOT 1996). The recommendation in the 2025 Plan was to keep the eastern terminus of the
project at Independence Boulevard, but to move the western terminus to south of Belville and Leland,
ending at an interchange with existing US 17 and the Wilmington Bypass (I-140). Using updated
Transportation Planning Modeling Software (TRANPLAN) it was determined this change in location
would reduce traffic on the Cape Fear Memorial Bridge crossing the Cape Fear River.

The 2030 LRTP, adopted by the WMPO in 2005, listed the “Cape Fear Skyway” (no longer referred to as
the “Southern Bridge”) as a priority project.

The proposed project was initially funded in the 2006-2012 STIP for planning and environmental studies
only as a North Carolina Turnpike Authority (NCTA) project. The project then went on hold in 2010 until
the WMPO affirmed support in 2012 for the project by passing a resolution requesting NCDOT and the
NCTA complete the environmental document. At this point, the name of the project became the Cape
Fear Crossing. In April 2015, the WMPO passed another resolution committing “STP-DA funds in the
amount of $100,000 for the completion of the environmental document for the Crossing over the Cape
Fear River.”

The Cape Fear Commutes: 2035 Transportation Plan (2035 LRTP), an update to the previous LRTP, still
listed the project as an unfunded priority project, with a tolling component to help fund the project. The
project limits remained the same.
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The most recent LRTP, the 2040 Metropolitan Transportation Plan (MTP), adopted in November 2015,
lists the project as a partially funded priority project with a tolling component to supplement funding

(WMPO 2015a). The 2040 MTP notes the proposed project has been listed as an approved project for
the NCTA to develop, construct, operate, and maintain.

The prioritization of this project was reiterated when the WMPO Transportation Advisory Committee
(TAC) passed a resolution to expedite the project in May 2017. As previously stated, the project is
funded in the 2018-2027 STIP for planning and environmental studies only.

1.2 Purpose of Proposed Action

The purpose of the proposed action is to improve traffic flow and enhance freight movements beginning
in the vicinity of US 17 and I-140 in Brunswick County, across the Cape Fear River to US 421 near the
Port of Wilmington in southern New Hanover County.

1.3 Need for Proposed Action

1.3.1 Primary Needs

The proposed project is intended to address the following deficiencies in the existing transportation
network:

®m  Traffic capacity deficiencies: Without improvements to the existing network, US 17, from south of
the Wilmington Bypass interchange to Front Street in Wilmington (over a 10-mile long segment), will
be over capacity and operating poorly in 2040, with travel times on the US 17 corridor increasing up
to 58 percent from the current condition. From the west, this roadway, including the Cape Fear
Memorial Bridge, serves as one of the main entry points into the City of Wilmington and the Port of
Wilmington. The Cape Fear Memorial Bridge (built in 1969) was not designed to support the area’s
current and proposed future population. Inadequate shoulder widths, median widths, and lane
widths hinder its traffic carrying capacity. The opening of the lift-span bridge creates additional
delay to the Dawson Street/Wooster Street corridors and creates additional, periodic congestion on
US 17. Future population growth and development in the area will likely increase travel demand.

®  North Carolina port access: All the truck routes around the Port of Wilmington are expected to
operate at a poor arterial level of service (LOS) in 2040 (NCDOT 2018b). Future growth projections
suggest that congestion levels on the local transportation network could hamper the Port’s growth
plans and competitiveness. Deficiencies in the existing transportation network diminish the ability to
efficiently distribute goods and services from the Port of Wilmington.

1.3.1.1 Traffic Forecast and Operations

Analysis Methodology

A traffic simulation analysis was conducted to evaluate existing and future travel conditions and to
assess the effectiveness of the proposed project in improving traffic flow in the project study area
(NCDOT 2015d).
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The traffic forecasts used for the traffic simulation analysis were obtained from the Traffic Forecast
Technical Memorandum, NCDOT STIP Project U-4738 — Cape Fear Crossing (NCDOT 2014). The traffic
forecast included the 2013 No-Build Conditions, 2020 No-Build and Build Conditions, and 2040 No-Build
and Build Conditions. The 2020 No-Build and Build Conditions assumed the I-140 Wilmington Bypass (R-
2633A&B), the US 17/74/76 widening from NC 133 to US 421 (R-3601), and other intersection and
access management improvements were in place. This interim year forecast was used to interpolate
and/or extrapolate volumes as needed in the base year model since the 2013 base year forecast did not
include 1-140 as complete. If other intermediate years would need to be used for additional study, traffic
volumes could be developed using straight-line interpolation. Once a preferred alternative has been
identified, a new traffic forecast will be prepared, of which a new base year will be developed.

Since the 2020 interim year volumes were used to include the 1-140 Wilmington Bypass in the 2013 No-
Build conditions, only the 2013 and 2040 forecasts were utilized for the capacity analysis. The Capacity
Analysis Report summarizes the capacity analysis findings for the proposed project (NCDOT 2018b).

2013 Traffic Volumes

The 2013 average daily traffic (ADT) volumes for roadways in the project study area are shown on Figure
1-3 to Figure 1-5 and in Table 1-1.

Table 1-1: 2013 ADT Volumes

Volume
Location (vehicles per Truck Percentages
day)
us 17 South of Zion us 74/76 28,200-48,800 7%
Church Road
US 17 Business/ US US 74/76 NC 133 (River Road) 66,000 9%—10%
e NC 133 US 74/421 74,000 9%—10%
Cape Fear Memorial -- - 49,800 10%
Bridge
us 421 West US 76 North Carolina Avenue 16,600-29,100 --
(Wooster Street)

Wellington Avenue Oak Lane 23,900-32,300 9%—-10%
US 117 (Shipyard South College Road SR 1100 (River Road) 2,300-24,000 ° 5%-50% "
Boulevard)
Independence Park Avenue SR 1100 (River Road) 3,900-17,700 4%—6%
Boulevard

Source: NCDOT (2014).

® The greatest volume of traffic in this segment occurs between Independence Boulevard and South 17th Street.

® | ower truck traffic percentages occur between South College Road and US 421 (between 5 and 6 percent) and higher truck
percentages between US 421 and River Road (between 23 and 50 percent).
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No-Build Capacity Analysis Results

Ninety-one (91) elements for the 2013 No-Build Conditions and 107 elements for the 2040 No-Build
Conditions were analyzed to evaluate current and future traffic operations of routes within the project
study area. Elements include freeway basic segments, freeway weaving, freeway merges and diverges,
and signalized and unsignalized intersections.

In the 2013 No-Build Conditions, 11 intersections exhibited poor LOS of LOS E or F in at least one peak
hour. The 2040 No-Build Conditions assume the local transportation system would evolve as currently
planned, but without implementation of the proposed project. The planned improvements, within the
project study area of the proposed project, were identified by reviewing the 2040 MTP. In the 2040 No-
Build Conditions, 66 intersections exhibited poor LOS of LOS E or F in at least one peak hour. Existing
storage lengths at all intersections, based on available data and current conditions, are reported. Several
intersections do not adequately handle the queues and need additional storage. Storage is the length of
roadway in which vehicles can queue in a turning lane without upsetting, blocking, or spilling over into
upstream facilities such as driveways, unsignalized intersections, or other signalized intersections.

2040 No-Build Traffic Projections

The Traffic Forecast Technical Memorandum, NCDOT STIP Project U-4738 — Cape Fear Crossing (NCDOT
2014) provided the 2040 ADT volumes listed in Table 1-2.

Table 1-2: 2040 No-Build ADT Volumes

Percent Change

Location Volume from 2013 No-
(vehicles per day) Build
Conditions
us 17 South of Zion Church usS 74/76 47,200-77, 600 67% to 59%
Road
US 17 Business/US us 74/76 NC 133 (River Road) 97,100 47%
e NC 133 usS 74/421 109,800 48%
Cape Fear Memorial -- - 79,600 60%
Bridge
us 421 West US 76 (Wooster North Carolina 19,500-22,400 17% to (-23%)
Street) Avenue
Wellington Avenue Oak Lane 31,700-44,700 33% to 38%
US 117 (Shipyard South College Road SR 1100 (River 4,600-36,300 ° 100% to 51%
Boulevard) Road)
Independence Park Avenue SR 1100 (River 6,800-27,500 74% to 55%
Boulevard Road)

Source: NCDOT (2014).
® The greatest volume of traffic in this segment occurs between Independence Boulevard and South 17th Street.
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2040 No-Build Simulation Analysis

The study area is expected to see degradation in travel conditions in the 2040 No-Build Conditions in
both the AM and PM peak periods. Without additional improvements the projected traffic volumes will
oversaturate the study corridor. It is anticipated most of the corridor will experience excessive delay and
gueuing in the 2040 No-Build Conditions. The simulation results along the travel time study corridor for
the 2040 No-Build Conditions are detailed in Table 1-3.

Table 1-3: Travel Time Study Corridor — 2040 No-Build Results

2040 No- 2040 No- 2013 No- Travel Time
Build Build Build . Percent
Peak Distance
Segment Period Travel Average Travel (miles) Change from
Time Speed Time 2013 No-Build
(mm:ss)® (mph) (mm:ss)® Conditions
Eastbound
Overall Study AM 32:56 21.80 19:26 37.00 11.97 41%
il PM 26:20 27.26 16:52 42.60 11.97 36%
US 17 from AM 17:11 20.08 - - 5.75 -
NC 87 to
USs 74/76 PM 11:34 29.82 - - 5.75 -
us 74/76 AM 09:31 24.21 - - 3.84 -
from US 17
to US 421 PM 05:50 39.49 - - 3.84 -
US 421 from AM 06:14 22.86 - - 2.38 -
US. e PM 08:56 15.95 - - 2.38 -
Shipyard
Boulevard
Westbound
Overall Study AM 24:20 29.55 15:44 45.70 11.99 35%
Corridor PM 36:55 19.48 15:31 46.40 11.99 58%
US 17 from AM 11:28 30.07 - - 5.75 -
NC 87 to
US 74/76 PM 12:49 26.91 - - 5.75 -
us 74/76 AM 05:12 44.49 - - 3.86 -
from US 17
to US 421 PM 10:24 22.25 - - 3.86 -
US 421 from AM 07:40 18.61 - - 2.38 -
US. T PM 13:41 10.41 - - 2.38 -
Shipyard
Boulevard

Source: NCDOT (2015d), Table 3.
®mm:ss — minutes:seconds
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1.3.1.2 North Carolina Port Access

The Port of Wilmington is North Carolina’s largest port and one of ten ports on the east coast. A 2014
study by the Institute for Transportation Research and Education (ITRE) found that goods moving
through the Port of Wilmington contribute approximately $12.9 billion to the state’s economy and
directly or indirectly support over 73,000 jobs across North Carolina (NCSPA 2014, IMPLAN 2014). The
Port of Wilmington is shown on Figure 1-6.

In 2013, the Port of Wilmington handled approximately 260,000 twenty-foot equivalent units (TEUs, a
measure used for capacity in container transportation), 3 million tons of bulk, and 325,000 tons of break
bulk commodities (NCSPA 2014). In 2013, the traffic forecast estimated approximately 50 percent of
traffic from the Port is truck traffic (NCDOT 2014). By the year 2022, it is expected approximately
421,000 TEUs will be carried to and from the Port of Wilmington (NCDOT 2015d). As discussed in Section
1.3.1.1, all the truck routes around the Port of Wilmington are expected to operate at a poor LOS in
2040. Future growth projections suggest that congestion levels on the local transportation network
could hamper the Port’s growth plans and competitiveness. Deficiencies in the existing transportation
network diminish the ability to efficiently distribute goods and services from the Port of Wilmington.

US 421 Truck (South Front Street) is the main access road for Port of Wilmington traffic. Even though
there is a project programmed in the 2018-2027 STIP (Project U-5734) to expand South Front Street to
four lanes, it is still expected that intersections on South Front Street will operate at a poor LOS (E or F)
by 2040 if no other improvements beyond the U-5734 project are made to the area transportation
network. Without improvements to the existing transportation/distribution network, the Port of
Wilmington may not be able to capitalize on the opportunity for increased shipping and cargo volumes.
The 2040 MTP reiterates this need for increased freight movement by identifying improvements to the
US 74 corridor and CSX Transportation (CSXT) rail line and restoration of the rail line to Raleigh as key
priorities moving forward.

1.3.2 Secondary Benefits

In addition to addressing the primary needs, the potential exists for the following other desirable
outcomes as a result of the proposed action:

®m  Consistency with state and local visions, including the North Carolina Strategic Transportation
Corridor (STC) Policy and WMPQ’s 2040 MTP

®  |mproved hurricane evacuation clearance time and emergency evacuation

®  |mproved safety

1.3.2.1 Consistency with State and Local Visions

A secondary benefit of the proposed project would be to meet the goals of the transportation visions in
the North Carolina STC Policy and the WMPQ’s 2040 MTP. The proposed project was included as part of
the Strategic Highway Corridors (SHC) Vision Plan (NCDOT 2004) for North Carolina. It was included as
part of Corridor 06.D, which was 1 of 55 corridors included in the SHC Vision Plan. In 2013, the SHC was
updated and resulted in the creation of the North Carolina Transportation Network (NCTN) and STC
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Policy, adopted by the NCDOT Board of Transportation on March 4, 2015. The STC identifies a network
of 25 critical multimodal transportation corridors that move most of North Carolina’s freight and people,
link critical centers of economic activity to international air and sea ports, and support interstate
commerce (NCDOT 2015c). The US 17, US 74, and US 421 West corridors have also been identified as
STCs.

The proposed project is also listed as a priority project in the 2040 MTP, which identifies the project in
the fiscally-constrained freight/rail project list and the fiscally-constrained roadways project list. The
2040 MTP cites the project as an important intermodal connector for improving freight movements in
the Wilmington area and accommodating anticipated growth at the Port of Wilmington.

1.3.2.2 Improved Hurricane Evacuation Clearance Time and Emergency Evacuation

An additional secondary benefit of the proposed project would be to reduce hurricane evacuation
clearance times for residents and visitors and to aid in emergency evacuation from Duke Energy’s
Brunswick Nuclear Plant in Southport.

According to the North Carolina Division of Emergency Management, NC 133, US 74/76, US 17, and

US 421 (along with other roadways in the area) are designated hurricane evacuation routes. The
projected deficiencies in capacity on these routes and the predicted increase in hurricane evacuation
clearance time for 2040 pose a threat to residents and visitors. Without improvements to the network,
emergency evacuation would be hampered.

The State of North Carolina’s statewide hurricane evacuation clearance time goal is 18 hours (North
Carolina General Statutes § 136-102.7), which is applied to a Category 3 hurricane with 75 percent
tourist occupancy. Clearance time begins when the first vehicle enters the road network and ends when
the last vehicle leaving reaches a point of safety. In this case, I-95 (at 1-40) is considered to be the inland
point of safety.

A hurricane evacuation analysis (NCDOT 2016a) was prepared for the proposed project to evaluate
clearance times for 2040 No-Build Conditions.

Existing Clearance Times

For Brunswick and New Hanover counties, existing clearance time for the Category 3 hurricane,
75 percent tourist occupancy scenario is approximately 29 hours. The controlling bottlenecks include
I-40 northbound and US 74/76 westbound and a number of in-county local bottlenecks. Considerable
gueuing at the Cape Fear Memorial Bridge, College Road (all sections), and US 421 is also likely.

Future Clearance Times - No-Build Scenario

The model developed for the region for the year 2040 was run for the storm/tourist occupancy scenario
assuming no Cape Fear Crossing improvements are made. With the expected large regional population
growth over the next 25 years, anticipated clearance times increase by 11 hours to 40 hours. 1-40
westbound and US 74/76 would be the most congested segments exiting the region. Roadway segments
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such as the Cape Fear Memorial Bridge, US 74/76 from the bridge to 1-140, and US 17 in Brunswick
County from [-140 to NC 133 would also experience high levels of evacuation traffic and contribute to
the lengthy clearance times.

1.3.3 Local Area Transportation Plans

Several local transportation plans relate to the project study area. These include highway plans, transit
plans, bicycle/pedestrian plans, coastal management plans, and freight plans. The local plans will be
considered throughout the design and development of the proposed project. The following plans are
discussed in more detail in Chapter 3:

B Brunswick County CAMA Core Land Use Plan

B Cape Fear Historic Byway Corridor Management Plan

B Cape Fear Transportation 2040: A Metropolitan Transportation Plan

B Carolina Beach Road Corridor Plan

®  Comprehensive Bicycle Plan for Leland, NC

®  Congestion Management Process

®  Dawson & Wooster Corridor Plan

B Gary Shell Cross-City Trail Master Plan

®m  |eland CAMA Land Use Plan Update

®  Move. Play. Connect. The Wilmington/New Hanover County Comprehensive Greenway Plan
®  River Road Small Area Plan

®  Rjver to the Sea Bikeway Master Plan

®  Strategic Plan of the North Carolina State Ports Authority

®  The Belville Vision 2020 Plan

®  Town of Leland Pedestrian Plan

®  Transit Needs Study for the Wilmington Multi-Modal Transportation Center

®m S 17/NC 133 Collector Street Plan

®m  Walk Wilmington: A Comprehensive Pedestrian Plan

®  Wave Short Range Transit Plan

= Wilmington MPO Comprehensive Transportation Plan

®  Wilmington Rail Realignment and Right of Way Use Alternatives Feasibility Study
®  Wilmington—New Hanover County Joint Coastal Area Management Plan 2006 Update
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2 DESCRIPTION OF ALTERNATIVES
CONSIDERED

The alternatives considered for the proposed project are described in this chapter. Each alternative
considered is evaluated with respect to its ability to meet the purpose of and need for the proposed
action. A number of preliminary alternatives were developed and evaluated during the early phases of
the project studies, including the No-Build Alternative, transportation system management (TSM)
alternatives, transportation demand management (TDM) alternatives, and build alternatives. A
discussion of the alternatives considered for the proposed action, the process of elimination of those
alternatives not determined reasonable, and the basis for the selection of the alternatives carried
forward for detailed study are provided in this chapter.

2.1 Qualitative First Screening of Alternative Concepts

The qualitative first screening considered the preliminary study alternatives described in Sections 2.1.1
through 2.1.6 and screened them against the purpose of and need for the project. The preliminary study
alternatives and purpose and need for the project were discussed with the Section 404/NEPA Merger
Team in June 2013. Alternative concepts that do not have the potential to meet the project purpose and
need were eliminated from further consideration. Alternatives with the potential to meet all elements
of the purpose and need were carried forward to the quantitative second screening of alternatives.

211 No-Build (No Action) Alternative Concept

The No-Build Alternative assumes the local transportation system would evolve as currently planned,
but without implementation of the proposed project. With the exception of routine maintenance, no
change would take place along the existing corridors, such as I-140, US 17, and NC 133, within the
project study area.

There are no right-of-way or construction costs associated with the No-Build Alternative. There would
be no impacts to streams, wetlands, or other natural and cultural resources, and there would be no
residential or business impacts. However, the No-Build Alternative would not meet any of the purposes
identified for the proposed action, nor would it solve or alleviate any of the needs described in

Chapter 1. Additionally, the No-Build Alternative is not consistent with the adopted local, regional, and
state transportation plans.

In accordance with the National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [CFR]
1502.14(d)) and Federal Highway Administration (FHWA) guidelines, the No-Build Alternative is given
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full consideration and provides baseline conditions with which to compare the improvements and
consequences associated with the alternatives carried forward for detailed study. The “No-Build” or “no
project” alternative is always considered an option throughout the study. It cannot be ruled out until the
various “build alternative” effects have been thoroughly studied, and all comments from government
agencies and the public are fully considered and responded to. Consideration of the No-Build Alternative
assumes that the transportation network in the project study area continues to develop as called for in
the Cape Fear Transportation 2040: A Metropolitan Transportation Plan (MTP) (WMPO 2015a) but
without the proposed project.

2.1.2 Transportation System Management Alternative Concept

The goal of TSM is to maximize the efficiency of the

existing transportation system, improve air quality, and Examples of TSM Operational
enhance safety and mobility of vehicles and goods. This Improvements

is achieved by coordinating individual elements of the
Traffic law enforcement

Access control

Signal coordination

Turn prohibitions

Speed restrictions

Signal phasing or timing changes

transportation system through regulatory and control
policies. TSM alternatives typically consist of low-cost,
minor transportation improvements to increase the
capacity of an existing facility. There are two main types

of TSM improvements: operational and physical (see
examples in side box).

Examples of TSM Physical
Many TSM improvements have already been Improvements

incorporated into a portion of the existing

Turn lanes

Intersection realignment

Improved warning and information signs
New signals or stop signs

Intersection geometric and signalization
improvements

US 17 corridor as a result of implementing the
superstreet intersection configuration between Lanvale
Road and US 74/76 in Brunswick County. The amount of
traffic projected for 2040 along US 17 and US 17
Business would overwhelm the effectiveness of minor
TSM improvements. The 2040 network speeds along the US 17 and US 421 corridors were increased by
5 miles per hour (mph) in the no-build scenario as a means to analyze the effectiveness of incorporating
TSM measures such as signal timing, access control, and intersection improvements and to illustrate the
potential improved capacity created. This resulted in LOS F on the Cape Fear Memorial Bridge and on
multiple sections of existing US 17.

In general, TSM improvements are low-cost measures that are effective in solving localized or site-
specific capacity, safety, and operational problems in urban areas. However, alone they would not
decrease the volume-to-capacity ratio of the existing roadway enough to improve traffic flow to an
acceptable LOS. Therefore, the TSM Alternative concept was eliminated from further consideration.

2.1.3 Transportation Demand Management Alternative Concept

TDM improvements include measures and activities that change traveler behavior. Typically, they do not
involve major capital improvements. TDM addresses traffic congestion by reducing travel demand for
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the existing transportation system rather than increasing transportation capacity. TDM alternatives
include demand management strategies currently implemented in Brunswick and New Hanover
counties, such as staggered work hours, flex-time (employer focused), telecommuting, and ridesharing.

The Cape Fear Public Transportation Authority, operating as Wave Transit or WAVE, provides a service
known as the “Wave Pool,” which is a collaborative effort between the WMPO and the Cape Fear Public
Transportation Authority. This program allows people who live and work near each other and have
similar commuting schedules to share a ride to work. The two Wave Pool options are vanpool and
carpool. The vanpool program provides a van to groups of five or more people, and the carpool program
is used for groups that do not have enough members to qualify for a vanpool. WAVE has a ride matching
system to find carpool candidates.

According to the 2011-2015 American Community Survey (ACS) 5-year estimates (US Census Bureau
2015), 4.8 percent and 6.8 percent of people work from home in Brunswick and New Hanover counties,
respectively.

The TDM Alternative concept could result in a minor improvement to traffic flow by reducing the peak
hour volumes along area roadways. Based on the 2010 US Census, vehicle occupancy in the Wilmington
area averages approximately 1.1 persons per vehicle. A much higher participation rate, beyond that
which can reasonably be expected by the Wave Transit “Wave Pool” program, would be required for
ridesharing, vanpooling, staggered work hours, and other transportation demand measures to provide a
noticeable improvement in traffic conditions in the project study area. In order to reach an acceptable
LOS (LOS D), over 50 percent of the population would need to change their travel behavior by way of a
TDM strategy such as ridesharing, telecommuting, or staggered work hours. Therefore, the TDM
Alternative concept was eliminated from further consideration.

214 Mass Transit/Multi-Modal Alternatives Concept

The Mass Transit Alternative concept would include bus or rail passenger service. A major advantage of
mass transit is that it can provide high-capacity, energy-efficient movement in densely traveled
corridors. It also serves high-density areas by offering an option for automobile owners who do not wish
to drive and service to those without access to an automobile. Existing mass transit alternatives include
Wave Transit and the Brunswick Connector. The Brunswick Connector is a connector bus serving points
between Leland, Navassa, Belville, and downtown Wilmington.

Forecasted 2040 traffic volumes are approximately 2,100 vehicles over the capacity required to meet
LOS D. According to the 2011-2015 ACS, less than 1 percent of workers in Brunswick County and

1 percent of workers in New Hanover County use public transportation as their primary method of
transportation to work. It is unreasonable to expect 2,100 vehicles to shift from vehicle use to mass
transit or to add 21 light rail runs by the year 2040. Therefore, the Mass Transit/Multi-Modal Alternative
concept was eliminated from further consideration.
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2.1.5 TDM/TSM/Mass Transit Combination Alternative Concept

The TDM/TSM/Mass Transit Combination Alternative concept would include aspects of all three
alternative concepts. In this combination concept, four different scenarios were evaluated that included
TSM measures with varying degrees of TDM concepts and mass transit. The traffic volumes for the TSM
only alternative concept were used as a baseline. In each scenario, TSM measures were in place along
US 17 and US 421 where applicable and it was assumed various percentages of drivers (10, 15, 25, and
50 percent) that exceeded the capacity required for LOS D on the existing Cape Fear Memorial Bridge
would change their behavior via TDM measures. Furthermore, various buses and light rail runs would be
required during the peak hour to meet an acceptable LOS (LOS D) in 2040.

Through examination of the four scenarios, it was determined to be unlikely that any of the scenarios
would be reasonable due to the unlikelihood of travelers to change their behavior or use mass transit to
that degree. Based on US Census data and the lack of evidence to suggest that substantially larger
percentages of area workers would take advantage of TDM strategies, the TDM/TSM/Mass Transit
Combination Alternative concept was eliminated from further consideration.

2.1.6 Build Alternative Concepts

2.1.6.1 Upgrade Existing US 17 (Standard Arterial Widening) Alternative

The Upgrade Existing US 17 (Standard Arterial Widening) Alternative concept would upgrade existing

US 17 from south of Zion Church Road to the US 74/76 interchange with US 17, given that the remaining
portion of US 17 and US 17 Business from US 74/76 through the Cape Fear Memorial Bridge is already
classified as a freeway and would continue to operate as such. Implementation of this alternative would
use the existing superstreet intersections, include an evaluation of the need for additional superstreet
intersections and their effectiveness, and include the addition of through travel lanes to the existing
four-lane divided facility. This alternative would include the construction of a fixed-span bridge with
additional capacity at the location of the existing Cape Fear Memorial Bridge.

The Upgrade Existing US 17 (Standard Arterial Widening) Alternative concept would improve traffic flow
by providing additional capacity along US 17 and US 17 Business; however, traffic signals would continue
to be used, which would result in stop delay and result in multiple corridors and intersections operating
at LOS of E or worse. However, this alternative concept would improve traffic flow across the Cape Fear
River from LOS F (2040 No-Build Conditions) to LOS D or better in 2040. This alternative concept would
also include improvements to existing US 421 within the City of Wilmington, further improving a route
for trucks traveling to the Port of Wilmington.

This alternative would improve traffic flow in the project study area and would improve truck access to
the Port through the addition of travel lanes to the existing four-lane divided facility. Therefore, this
alternative was retained for further analysis and screening.
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2.1.6.2 Upgrade Existing US 17 (Freeway) Alternative

The Upgrade Existing US 17 (Freeway) Alternative would control access to US 17 by improving existing
US 17 to a freeway facility from south of Zion Church Road to the US 74/76 interchange with US 17. To
accommodate this, constructing the project along an existing roadway corridor would require frontage
roads to provide access to properties that previously had direct access to US 17. The remaining portion
of US 17 and US 17 Business from US 74/76 through the Cape Fear Memorial Bridge is already classified
as a freeway and would be modified to improve traffic operations. This alternative would include the
construction of a fixed-span bridge with additional capacity at the location of the existing Cape Fear
Memorial Bridge.

The Upgrade Existing US 17 (Freeway) Alternative concept would improve traffic flow by providing
additional capacity along US 17 and US 17 Business, as well as by eliminating at-grade intersections and
controlling access to the facility. It would also include improvements to existing US 421 within the City of
Wilmington, further improving a route for trucks traveling to the Port of Wilmington. Therefore, this
alternative was retained for further analysis and screening.

2.1.6.3 New Location Alternative

A New Location Alternative concept would involve construction of a roadway on new location from
US 17 in Brunswick County to US 421 in New Hanover County, including a crossing of the Cape Fear
River. The first screening did not differentiate between alternative corridor locations.

The facility type for this alternative concept would be a freeway with full control of access, as the
highest level facility warranted by traffic projections should be considered when the alignment is on new
location.

The New Location Alternative concepts would improve traffic flow by providing additional capacity with
a new location roadway. This new capacity would also improve traffic flow on existing roadway facilities
within the region such as US 17, 1-140, NC 133, and US 421. It would also include improvements to
existing US 421 within the City of Wilmington, further improving a route for trucks traveling to the Port
of Wilmington. This alternative was retained for further analysis and screening.

2.1.64 New Location/Upgrade Existing Roadway (Freeway or Arterial Widening) Hybrid
Alternative

The New Location/Upgrade Existing Roadway (Freeway or Arterial Widening) Hybrid Alternative
concepts would include a combination of constructing roadway on new location and improving the
existing US 17 and/or US 17 Business facility to a freeway or arterial facility. New location concepts may
include sections from 1-140 to US 17 in Brunswick County, US 17 in the vicinity of US 421 in Brunswick
County crossing the Cape Fear River to US 421 in New Hanover County, or both. The remainder of the
project would involve the construction of a controlled-access freeway facility or arterial along existing
US 17 and/or US 17 Business. Interchange construction or reconstruction and the need for frontage
roads along existing US 17 would be evaluated.
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The New Location/Upgrade Existing Roadway Hybrid Alternative concept would improve traffic flow by
providing additional capacity along portions of US 17 and US 17 Business and a new location roadway, as
well as by eliminating at-grade intersections and controlling access to the facility for freeway options. It
would also include improvements to existing US 421 within the City of Wilmington, further improving a
route for trucks traveling to the Port of Wilmington. Therefore, this alternative was retained for further
analysis and screening.

2.1.7 Results of Qualitative First Screening

The results of the qualitative first screening indicated that a freeway or arterial facility, either on new
location, an upgrade of existing roadways, or a hybrid of new location and upgrade existing alternatives,
would fulfill the identified needs and meet the purpose of the project.

2.1.8 Ability of Alternatives to Meet Secondary Benefits of Project

A secondary benefit of the project would be its compatibility with the transportation vision in the
current LRTP for the region, the WMPO 2040 MTP (WMPO 2015a). The Cape Fear Crossing is depicted in
the 2040 MTP as a roadway project with 12 routes under study. The 2040 MTP also recognizes the
project as an important factor in freight movement in the region.

Another secondary benefit of the project would be to reduce hurricane evacuation clearance times for
residents and visitors who use the area thoroughfares during evacuation, as well as aid in emergency
evacuation from Duke Energy Progress’ Brunswick Nuclear Plant in Southport. Refer to Section 2.3.3.3
for the analysis of hurricane evacuation clearance times and emergency evacuation in the area.

These secondary benefits were considered when evaluating alternatives, but were not used as a basis
for eliminating alternatives based on the purpose and need or used as a screening factor to determine
which alternatives were advanced to the quantitative second screening.

2.2 Quantitative Second Screening

2.21 Preliminary Corridor Segment Development

Preliminary corridor segments for the project were developed for the alternatives remaining after the
first screening. Preliminary corridor segments were developed based on a range of factors, including
data from the Feasibility Study for the Wilmington Southern Bridge from US 17 Bypass near Bishop to

US 421 (NCDOT 2003a), constraints identified on the land suitability mapping, basic design criteria, route
continuity, and logical termini. The preliminary segments were analyzed to determine resources
occurring within a 1,000-foot corridor.

The following sections describe the general constraints considered in developing the preliminary
corridor segments.
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2.21.1 Logical Termini/Independent Utility

FHWA regulations (23 CFR 771.111(f)) state that, in order to ensure meaningful evaluation of
alternatives and to avoid commitments to transportation improvements before they are fully evaluated,
a project must, “connect logical termini and be of sufficient length to address environmental matters on
a broad scope; not restrict consideration of alternatives for other reasonably foreseeable transportation
improvements; and have independent utility or independent significance.”

The logical termini for the proposed project include a western terminus in the vicinity of the 1-140/US 17
interchange and an eastern terminus at US 421 and Shipyard Boulevard, in the vicinity of the Port of
Wilmington’s southern gate. The traffic deficiencies identified in the purpose and need statement are
closely linked to the traffic passing at the western terminus, in that traffic originating at this location and
traveling to Wilmington generally uses US 17 and the Cape Fear Memorial Bridge. The eastern terminus
of the US 421/Shipyard Boulevard intersection allows for a wide range of options to be considered that
would improve the traffic operations and freight movements to and from the Port of Wilmington.

The project would have independent utility, even if no additional transportation improvements were
made in the area. Independent of other projects, the proposed project would improve traffic flow and
enhance freight movements beginning in the vicinity of US 17 and I-140 in Brunswick County to US 421
near the Port of Wilmington in southern New Hanover County.

Reasonably foreseeable transportation projects, as discussed in Chapter 4, were considered to be those
projects near or adjacent to the proposed Cape Fear Crossing that were known to be under construction
as of the date of the Draft Environmental Impact Statement (DEIS), those included in the NCDOT’s 2018-
2027 STIP, and those included in the Cape Fear Transportation 2040 MTP fiscally constrained plan. The
proposed project would not restrict other reasonably foreseeable projects.

2.2.1.2 Natural and Human Environment Features

Primary considerations identified during the scoping and early data collection processes included, but
were not limited to, wetlands, streams, existing and proposed residential developments and
neighborhoods, navigational channels, conservation land, and effects to the existing highway network.
These available data were compiled to determine the constraints within the project study area. The
objective of the land suitability mapping was to facilitate corridor segment development for the
proposed project by combining engineering and environmental considerations.

The land suitability mapping for the project study area was developed using data layers obtained from a
variety of geographic information system (GIS) databases, resource agency files, and aerial photography.
2.2.2 Results of Quantitative Second Screening

The quantitative second screening identified 29 segments that, when combined, resulted in 33 possible
complete alternative alignments. The preliminary segments were analyzed to determine resources
occurring within a 500-foot corridor (Figure 2-1).

Description of Alternatives Considered 2-7



Cape FearCrossingDraft Environmental Impact Statement

The screening criteria for the quantitative second screening are based on potential impacts to natural
resources, human environment, and cultural resources and the cost and other physical features
associated with each segment. The second screening did not include the quantitative evaluation of
traffic operations, freight movements, or the measures identified as potential secondary benefits of the
project.

Table 2-1 provides a comparative analysis of the resources that occur within each of the corridors.

The preliminary corridor segments were evaluated to identify which corridors would be carried forward
to the quantitative third analysis.

2.2.21 Segments Eliminated from Further Study

Nine segments were eliminated from further study for various reasons, including lack of system linkage,
higher impacts to various resources, or undesirable length or indirect route as noted below.

B Segment 17: Eliminated due to NCCLT property and tidal marsh impacts.

®m  Segment 23: Eliminated due to NCCLT property and tidal marsh impacts.

®  Segment 24: Eliminated due to link with Segments 17 and 23, tidal marsh impacts, width of Cape
Fear River crossing, and circuitous nature from additional length.

®m  Segment 25: Eliminated due to engineering constraints associated with connecting to the
[-140/US 17 interchange and service/access roads needed.

m  Segment 11: Eliminated due to its circuitous nature and higher impacts compared to similar
segments.

®  Segment 12: Eliminated due to similarities in location and impacts with Segment 15 and because it
bisects the Brunswick Forest development.

®  Segment 19: Eliminated due to impacts to Significant Natural Heritage Areas adjacent to Town Creek
and its associated wetland systems.

®m  Segment 18: Eliminated due to its link with Segment 19.

®  Segment 16: Eliminated due to its link with Segment 17.

2.2.2.2 Corridors Recommended for Further Study

Figure 2-2 depicts the corridors recommended as preliminary build alternatives for further screening in
the next phase of the alternative screening process. Conceptual design plans were prepared for
alignments within each of these 20 corridors (A through T) and evaluated in the quantitative third
screening to determine which alternatives would be carried forward for further detailed study.
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Segment and Corridor Summary of Impacts

Table 2-1
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Segment and Corridor Summary of Impacts

Table 2-1
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842

10.5

10-11-3a-12a-4-13

28

676

102

78.6

180 1000 3 11 91 38.7

84 176

37

85 17

41.9

31

911

12.0

10-11-3a-12a-4-5-27

29

726

116

81.8

256 1000 3 13 170 73.1

133 84 202

80.7 105 11

27

949

12.9

10-11-3a-12a-16-17-24-27

30

647

116

81.8

1000 10 105 73.2

174

86 122

148

24 73 107

889

11.5

10-14-20-23-24-27

31

646

100

78.6

38.7

101

171 1000

171

84

43

42.4 85 15

30

889

11.5

10-14-20-21-22-5-27

32

601

190 14

55.3

46.7

72

167 1200

148 67 155

36

35.9 154 36

24

820

10.0

10-14-20-21-22-13

33
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2.3 Quantitative Third Screening

Similar to the screening criteria for the quantitative second screening, the third screening was based on
evaluating the impacts for corridors that were advanced from the second screening. The quantitative
evaluation was based on potential impacts to natural resources, the human environment and cultural
resources, as well as the cost and other physical features associated with each corridor. The third
screening included the quantitative evaluation of traffic operations but not freight movements or the
measures identified as potential secondary benefits of the project.

231 Alternatives Evaluated in Quantitative Third Screening

In addition to the 20 corridors resulting from the quantitative second screening (Alternatives A through
T), 8 additional alternatives were developed for further evaluation during the quantitative third
screening based on feedback from the public and agency involvement.

At the public workshops held in March 2011, residents of the Stoney Creek, Snee Farm, and Planters
Walk neighborhoods recommended a more southern route, as opposed to Alternatives K, L, M, and N,
to reduce impacts to their residential areas. Four avoidance alternatives were produced as a result,
referred to as K Avoidance, L Avoidance, M Avoidance, and N Avoidance. It was determined that these
avoidance alternatives were viable options that would provide a better overall balance of impacts
between the human and natural environments.

The Town of Leland adopted a resolution on March 21, 2013 (see Appendix A) requesting that NCDOT
and WMPO “amend the Cape Fear River Crossing Environmental Study Area to include a newly identified
viable option to cross the Cape Fear River.” On July 31, 2013, the WMPO TAC voted to request that
NCDOT study the suggested alignment. This new location alternative would traverse an area south of
Town Creek and include upgrade of existing US 17 (standard arterial widening option and freeway
option) north of the I-140/US 17 interchange. These alternatives were referred to as Alternative
U-Freeway (U-F) and Alternative U-Arterial Widening (U-AW).

The United States Environmental Protection Agency (USEPA) requested on June 25, 2013, that NCDOT
study an additional upgrade/new location alignment hybrid that includes the upgrade of US 17 and a
new location bridge south of the existing Cape Fear Memorial Bridge. Because this alignment includes
the upgrade of US 17, two options were developed: freeway and arterial widening. These alternatives
are referred to as Alternative V-Freeway (V-F) and Alternative V-Arterial Widening (V-AW).

With the addition of these alternatives, a total of 28 alternatives were developed and analyzed for the
third screening (Figure 2-2). A description of these alternatives is included in Table 2-2.
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Table 2-2: Alternatives Evaluated in Quantitative Third Screening

A New location Begins at I-140 and crosses US 17, travels between Brunswick Forest and
Mallory Creek developments, and crosses Cape Fear River to terminate at
Independence Boulevard.

B New location Begins at I-140 and crosses US 17, travels between Brunswick Forest and
Mallory Creek developments, and crosses Cape Fear River to terminate at
Shipyard Boulevard.

C New location Begins at I-140 and crosses US 17, travels parallel to Wire Road, and crosses
Cape Fear River to terminate at Independence Boulevard.

D New location Begins at I-140 and crosses US 17, travels parallel to Wire Road, and crosses
Cape Fear River to terminate at Shipyard Boulevard.

E Hybrid Begins at I-140 to US 17 on new location; continues as upgrade of existing
US 17 (freeway option).

F Upgrade existing  Upgrade US 17 (freeway option).

G Hybrid Begins as upgrade existing US 17 (freeway option), then continues on new
location between Brunswick Forest and Mallory Creek developments, and
crosses Cape Fear River to terminate at Independence Boulevard.

H Hybrid Begins as upgrade existing US 17 (freeway option), then continues on new
location between Brunswick Forest and Mallory Creek developments, and
crosses Cape Fear River to terminate at Shipyard Boulevard.

| Hybrid Begins as upgrade existing US 17 (freeway option), then travels parallel to
Wire Road, and crosses Cape Fear River to terminate at Independence
Boulevard.

J Hybrid Begins as upgrade existing US 17 (freeway option), then travels parallel to

Wire Road, and crosses Cape Fear River to terminate at Shipyard Boulevard.

K New location Begins at 1-140 terminus through Snee Farm/Stoney Creek subdivisions,
travels through Brunswick Forest, and crosses Cape Fear River to terminate
at Independence Boulevard.

L New location Begins at 1-140 terminus through Snee Farm/Stoney Creek subdivisions,
travels through Brunswick Forest, and crosses Cape Fear River to terminate
at Shipyard Boulevard.

M New location Begins at 1-140 terminus through Snee Farm/Stoney Creek subdivisions,
travels south of Brunswick Forest, and crosses Cape Fear River to terminate
at Independence Boulevard.

N New location Begins at I-140 terminus through Snee Farm/Stoney Creek subdivisions,
travels south of Brunswick Forest, and crosses Cape Fear River to terminate
at Shipyard Boulevard.

(0] Hybrid Begins at I-140 to US 17 on new location; continues as upgrade of existing
US 17 (arterial widening option).

P Upgrade existing  Upgrade US 17 (arterial widening option).
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Table 2-2: Alternatives Evaluated in Quantitative Third Screening

Q Hybrid Begins as upgrade existing US 17 (arterial widening option), then continues
on new location between Brunswick Forest and Mallory Creek
developments, and crosses Cape Fear River to terminate at Independence
Boulevard.

R Hybrid Begins as upgrade existing US 17 (arterial widening option), then continues
on new location between Brunswick Forest and Mallory Creek
developments, and crosses Cape Fear River to terminate at Shipyard
Boulevard.

S Hybrid Begins as upgrade existing US 17 (arterial widening option), then travels
parallel to Wire Road, and crosses Cape Fear River to terminate at
Independence Boulevard.

T Hybrid Begins as upgrade existing US 17 (arterial widening option), then travels
parallel to Wire Road, and crosses Cape Fear River to terminate at Shipyard
Boulevard.
K avoidance New location Begins at I-140 terminus avoiding Snee Farm/Stoney Creek subdivisions,

travels through Brunswick Forest, and crosses Cape Fear River to terminate
at Independence Boulevard.

L avoidance New location Begins at I-140 terminus avoiding Snee Farm/Stoney Creek subdivisions,
travels through Brunswick Forest, and crosses Cape Fear River to terminate
at Shipyard Boulevard.

M avoidance New location Begins at I-140 terminus avoiding Snee Farm/Stoney Creek subdivisions,
travels south of Brunswick Forest, and crosses Cape Fear River to terminate
at Independence Boulevard.

N avoidance New location Begins at I-140 terminus avoiding Snee Farm/Stoney Creek subdivisions,
travels south of Brunswick Forest, and crosses Cape Fear River to terminate
at Shipyard Boulevard.

U-F New location Includes a portion of upgrading US 17 south of the I-140 terminus as a
freeway, travels from US 17 east below Town Creek and the Town of Leland
municipal limits to terminate at Independence Boulevard.

U-AW New location Includes a portion of upgrading US 17 south of the I-140 terminus as a
standard arterial widening, travels from US 17 east below Town Creek and
the Town of Leland municipal limits to terminate at Independence

Boulevard.
V-F Hybrid Upgrades US 17 (freeway option) until the US 17/US 421 interchange, travels
south along Eagle Island to terminate at US 421 just north of the Port of
Wilmington.
V-AW Hybrid Upgrades US 17 (arterial widening option) until the US 17/US 421

interchange, travels south along Eagle Island to terminate at US 421 just
north of the Port of Wilmington.

Note: All alternatives that do not terminate at Shipyard Boulevard in the City of Wilmington would include the upgrade of
US 421 to Shipyard Boulevard in order to meet the purpose of and need for the project.
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2.3.2 Conceptual Design Layouts

Conceptual design layouts with appropriate offsets were developed and included a horizontal alignment
for the roadway, basic design of the interchanges, and assumed right-of-way limits. Construction limits
in general were contained within an approximately 350-foot wide corridor for alignments on new
location, 200-foot corridors for alignments or portion of alignments on existing US 17 designed as
standard arterial widening, and 160-foot corridors for portions of alignments on existing US 421.

The conceptual design alignments were also analyzed with regard to their effect on travel time savings
from the beginning and endpoints of the project (discussed in Section 2.3.3.2).

2.33 Detailed Study Alternatives

2.3.3.1 Preliminary Recommendations

The alternative options proposed for consideration by the Town of Leland (Alternative U-F and
Alternative U-AW) and USEPA (Alternative V-F and Alternative V-AW) were presented to the
environmental resource and regulatory agencies at a NEPA/Section 404 Merger meeting on September
18, 2013. The Merger Team agreed that the alignment developed by the Town of Leland was not a
viable alternative due to the high degree of impact to environmental resources, the high cost, and the
minimal travel time savings; therefore, the Merger Team agreed that Alternatives U-F and U-AW would
be eliminated from further consideration.

At two merger meetings held in September and December 2013, there was consensus among the
Merger Team to eliminate Alternatives E and O due to the amount of environmental impacts and poor
travel time savings when compared to other alternatives. There was also agreement among the Merger
Team that Alternatives A and D could be eliminated from further study, which would carry forward two
alternatives that begin on I-140, northeast of the 1-140/US 17 interchange, with one terminating at
Shipyard Boulevard (Alternative B) and one terminating at Independence Boulevard (Alternative C).

Through coordination with the Merger Team after the December 2013 meeting, it was agreed that
hybrid alternatives H/R and 1/S would be eliminated from further consideration. Out of the four hybrid
freeway alternative alignments (and the standard arterial widening alignments that correspond) that
begin as upgrade of existing US 17 and then travel on new location to US 421, Alternative J/T had high
residential relocations, the lowest impact to wetland and streams, and performed the best from a travel
time savings standpoint. Alternative G/Q had low residential relocations, high wetland and stream
impacts, and moderate travel time savings. In order to represent the differences in each group of
alignments (Brunswick Forest east of power line and both Shipyard Boulevard and Independence
Boulevard termini), as discussed at the CP 2 meeting, it was recommended that Alternative G/Q and
Alternative J/T remain as DSAs, with Alternative H/R and Alternative I/S eliminated from further
consideration.

It was decided that two of the avoidance alternatives (Alternative M Avoidance and Alternative N
Avoidance) should remain for further study to compare to other alternatives; therefore, Alternative K
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Avoidance and Alternative L Avoidance (in addition to Alternatives K through N) were eliminated from
further consideration.

The Merger Team agreed to recommend 12 alternatives be carried forward as detailed study
alternatives at Concurrence Point (CP) 2 in February 2014. These alternatives are shown on Figure 2-3
and Figure 2-4 and include the following:

®  Alternatives Band C

®  Alternatives Fand P

®  Alternatives G and Q

®  AlternativesJand T

®m  Alternatives M Avoidance and N Avoidance
®  Alternatives V-AW and V-F

An impact comparison shown at CP 2A of the 12 alternatives is shown in Table 2-3.

2.3.3.2 Traffic Simulation Analysis

Analysis Methodology

A Traffic Simulation Report was developed to compare performance measures of the arterial widening
and freeway options for alternatives that include all or a portion of existing US 17 (NCDOT 2015d). The
traffic simulation was completed using TransModeler (Version 4.0, Build 5770).

Measures of effectiveness (MOEs) are system performance statistics that best characterize the degree
to which a particular alternative meets the project purpose and need. No one MOE is capable of
providing all the information necessary to compare alternatives. The following MOEs were used for the
traffic simulation.

®  Travel times between selected points within the network (travel time study corridor)
®  Travel speeds between selected points within the network (travel time study corridor)
®  Total number of trips (region-wide network)

®m  Vehicle miles traveled (VMT) (region-wide network)

®m  Total travel time (region-wide network)

®  Average speed (region-wide network)

®  Total delay (region-wide network)

®  Average delay (region-wide network)

The objective of the Traffic Simulation Report was to analyze the traffic operations for the proposed
project. Traffic conditions for each of the detailed study alternatives, including major roadways in the
surrounding roadway network, were simulated. A summary of the simulation results of each alternative,
impacts the project would have on traffic operations in the project study area, and ranking of
alternatives in order of traffic impacts to the network are provided in this section and the Traffic
Simulation Report.
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Table 2-3: Impacts of 12 Detailed Study Alternatives

Resource

Alternative

— 1 -1 - 1T -1 Tl - I -1 [ ~1

Length of Corridor (miles) 11.1 11.3 12.0 11.3 11.2 12.3 12.2 12.0 11.5 11.4 11.8 11.8
Construction Cost (millions $) 760 768 425 779 675 774 763 380 745 733 511 553
Number of Interchanges 5 4 6 5 5 4 4 3 4 4 6 7
Number of Railroad Crossings 2 1 1 1 2 1 2 1 1 2 2 2
Number of Major Power Easement 2 2 4 3 2 1 1 4 2 2 4 4
Crossings

Business Relocations (number within 80 36 125 46 89 43 84 101 45 86 82 92
proposed right-of-way)

Residential Relocations (number 129 75 283 34 175 46 143 256 24 168 163 170
within proposed right-of-way)

Total Relocations 209 111 408 80 264 89 227 357 69 254 245 262
Minority and/or Low-Income Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Populations Present
Archaeological Sites (number within 0 0 0 0 0 1 1 0 0 0 0 0
impact area)

Historic Properties (adverse effect) 0 0 2 0 0 0 0 2 0 0 1 1
Section 4(f) Lands (acres within 1.2 0.0 73.9 0.0 1.2 0.0 1.2 73.9 0.0 1.2 16.7 16.7
proposed right-of-way)

USS North Carolina Battleship 0 0 0 0 0 0 0 0 0 0 0 0
(number of parcels impacted)

Wilmington Historic District (number 0 0 296 0 0 0 0 296 0 0 26 26
of parcels impacted)

Sunset Park Historic District (number 0 0 22 0 0 0 0 22 0 0 22 22
of parcels impacted)

Hanover Heights Historic District 2 0 0 0 1 0 1 0 0 1 0 0
(number of parcels impacted)

Wilmington National Guard Armory 0 0 1 0 0 0 0 1 0 0 1 1
(number of parcels impacted)

Clarendon House (number of parcels 0 0 0 0 0 0 0 0 0 0 0 0
impacted)

Goodman House (number of parcels 0 0 0 0 0 0 0 0 0 0 0 0
impacted)

Lake Forest Defense Housing 0 0 0 0 0 0 0 0 0 0 0 0
Wetlands (acres within impact area)® 107.9 111.1 74.1 62.4 54.5 72.4 66.8 58.9 49.8 42.4 140.9 155.9
Surface Waters/Ponds (acres within 0.05 0.05 0.07 0.05 0.05 0.00 0.00 0.05 0.04 0.04 0.05 0.07

impact area)®
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Table 2-3: Impacts of 12 Detailed Study Alternatives

Alternative

Resource

e ]
16.6 15.8

I KT Cr
46.2 44.2 42.5

29.8

Floodplains (acres within impact 135.0 50.4 119.1 34.0 218.2 234.3
area)’

Streams (linear feet within impact 2,528 7,944 3,466 8,539 2,456 13,170 7,439 2,125 7,748 1,667 2,098 3,510
area)’

CAMA Wetlands (acres within 1.8 1.8 18.9 1.8 1.8 2.3 2.3 19.0 1.8 1.8 89.1 89.1
impact area)’

Large Public Trust Waters (acres)® 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.4 0.4
Small Public Trust Waters (linear 302 303 489 298 297 236 238 557 297 301 489 489
feet)®

Federally-Protected Species Habitat Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Present

Potential Noise Receptorsb 1167 781 2717 865 1449 552 1052 2468 779 1367 1508 1799
Lands Managed for Conservation 0.0 0.0 5.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 76.5 76.5
and Open Space (acres within

impact area)*

Community Facilities Impacted: 1 0 0 0 1 0 1 0 0 1 0 0
Cemeteries (number within

proposed right-of-way)

Community Facilities Impacted: 3 3 4 4 4 4 4 3 3 3 4 5
Churches (number within proposed

right-of-way)

Community Facilities Impacted: Fire 0 1 0 1 0 1 0 0 1 0 0 0
Stations (number within proposed

right-of-way)

Section 6(f) (number within 0 0 3 0 0 0 0 3 0 0 2 2
proposed right-of-way)

Forested Land (acres within impact 110.3 123.2 44.7 141.9 121.2 178.6 161.7 10.7 106.3 84.7 10.7 44.7
area)

Farmland soils (acres within 477.5 551.2 280.6 512.9 466.7 550.1 490.1 151.6 413.3 367.0 151.4 280.8
proposed right-of-way)

Parks (number within proposed 0 0 3 0 0 0 0 3 0 0 3 3
right-of-way)

% Decrease in Travel Time 30.41 27.07 44.28 29.54 30.38 29.51 27.04 35.92 24.66 26.86 35.71 42.52

Compared to 2040 No-Build

® Impact area equals the slope stake limits plus 40 feet.

® Noise receptors counted within 700 feet of centerline (350 feet on either side) along existing roadways and 600 feet (300 feet on either side) of new location alternatives.

¢ Includes land surrounding the USS North Carolina Battleship site (managed by North Carolina Department of Natural and Cultural Resources) and Eagle Island (managed by USACE).
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The 2040 forecasts assume construction of projects as listed in the WMPO LRTP. The current forecast
(NCDOT 2014) is consistent with the Cape Fear Commutes: 2035 Transportation Plan (WMPO 2010),
which was the WMPQ’s LRTP at the time of the traffic forecast. No projects were assumed to be
completed between 2035 and 2040 within the forecast study area that would significantly alter traffic
patterns. Projects in the LRTP that directly affect the proposed project include:

B Projects assumed to be constructed by 2020

O US 17 Access Management Improvements (R-4732)

O 1-140 Wilmington Bypass (R-2633 A & B)

o US17/US 74/76 widening from NC 133 to US 421 (R-3601)

O Oleander Drive (US 76) and S. College Road (NC 132) intersection improvements (U-4718)

®m  Projects assumed to be constructed by 2040

O South Front Street widening from Cape Fear Memorial Bridge to Burnett Boulevard (LRTP No.
100)

O US 74 Isabel Holmes Bridge Interchange with US 17/US 421 (LRTP No. 29)

o0 S. College Road widening from Wilshire Boulevard to Shipyard Boulevard (LRTP No. 104)

2040 Build Traffic Projections

The 2040 build traffic forecasts were developed based on the methodology described in the Traffic
Forecast Technical Memorandum (NCDOT 2014). Table 2-4 summarizes the 2040 future year build
forecast data.

All detailed study alternatives have similar total screenline volumes crossing the Cape Fear River. The
differences in screenline volumes are generally reflective of changes in raw model volumes between
scenarios. The No-Build scenario reasonably has slightly lower screenline volumes due to lower overall
roadway capacity crossing the Cape Fear River. Volume differences between alternatives generally
reflect the attractiveness of alternatives based on model assignment. Overall, forecasted screenline
volumes between alternatives are within approximately 3 percent of each other. Compared to No-Build
conditions, US 17 corridor volumes would increase in Alternatives F, P, V-F, and V-AW due to additional
capacity and decrease in the other eight detailed study alternatives due to additional capacity on new
location. All detailed study alternatives would reduce volumes on the existing Cape Fear Memorial
Bridge and to a lesser extent on the Isabel Holmes Bridge and 1-140 (Wilmington Bypass) bridge as traffic
is diverted to the new location. Alternative F, which would upgrade the existing Cape Fear Memorial
Bridge, is the exception since it would utilize the Cape Fear Memorial Bridge, and would not provide an
additional crossing of the Cape Fear River.
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Table 2-4: 2040 Future Year Detailed Study Alternative Forecast Summary

D:ttjl::d Alternative us17 Corzidor ccartesslzii:r E/Ia::'ncl::aa: Ca:iev:far
Alternative Type Range Bridge Bridge Screenline®
2040 No-Build No-Build 51,000-109,800 N/A 79,600 23,600
B New Location 48,400-79,600 52,300 61,800 210,300
C New Location 48,400-77,100 55,800 60,900 211,700
F Upgrade 59,200-121,20 N/A® 91,300 204,500

Existing
G Hybrid 58,300-77,100 55,000 61,300 211,700
J Hybrid 57,500-79,600 51,000 62,200 210,000
M Avoidance New Location 48,400-77,100 53,600 61,600 211,100
N Avoidance New Location 48,400-79,600 50,000 62,600 211,100
P Upgrade 59,200-121,200 N/A® 91,300 204,500
Existing
Q Hybrid 57,300-7,100 55,000 61,300 211,700
T Hybrid 57,500-79,600 51,000 62,200 210,000
V-F Hybrid 59,200-121,200 43,600 66,200 212,900
V-AW Hybrid 59,200-121,200 43,600 66,200 212,900

Source: Traffic Forecast Technical Memorandum (NCDOT 2014).

® Forecast range on US 17 from |-140 interchange to Cape Fear Memorial Bridge.

® The Cape Fear River screenline is presented to provide an overall comparison between alternatives of trips to/from Brunswick
and New Hanover counties.

© For Alternatives F and P, the Cape Fear Memorial Bridge serves as the Cape Fear Crossing Bridge, and carries traffic for both.

Traffic Simulation Analysis Results

Alternative F would provide the most benefit to the roadway network in both the AM and PM peak
periods. Alternatives G, J, V-F, and V-AW would provide the most positive regional impacts of the
remaining alternatives in the peak periods. Alternative M Avoidance would have the fewest positive
impacts in both time periods.

The AM and PM peak period region-wide network speeds would increase by approximately 6 mph with
Alternative F in place. This is a 25 percent increase in the average speed of the No-Build Alternative.
Alternative V-F would have the second highest impacts to regional speeds with improvements only
slightly lower than Alternative F. Alternative M Avoidance would provide the least improvements to the
regional speeds with increases of approximately 2 mph in both the AM and PM peak periods.

Alternatives G and J (freeway hybrid alternatives) ranked third and fourth in regional network speed
improvements. Of the strictly new location alternatives, Alternative B would provide the most
improvement in the AM peak period, and Alternative C ranked highest in the PM peak period.
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Comparisons of average delay provided similar results. Alternatives F and V-F reduced the average trip
time by approximately three minutes (38 percent decrease from the No-Build Alternative) in both peak
periods. Alternative M Avoidance had the least improvements by only reducing average trip times by
less than one minute (12 percent decrease from the No-Build Alternative). Alternatives G and J (freeway
hybrid alternatives) also ranked high in reducing the average trip times.

The results of the travel time study are summarized in Table 2-5.

Table 2-5: Travel Time Benefits per Alternative

Percent Decrease in

Overall Corridor Travel § Travel Time Compared Corridor Travel Time

AU Time (mm:ss) to 2040 No-Build Savings Ranking
Conditions
2040 No-Build 120:31 n/a 13
Alternative B 83:52 30.41 5
Alternative C 87:54 27.07 9
Alternative F 67:09 44.28 1
Alternative G 84:55 29.54 8
Alternative J 83:54 30.38 6
Alternative M Avoidance 84:57 29.51 7
Alternative N Avoidance 87:56 27.04 10
Alternative P 77:14 35.92 3
Alternative Q 90:48 24.66 12
Alternative T 88:09 26.86 11
Alternative V-AW 77:29 35.71 4
Alternative V-F 69:16 42.52 2

2.3.3.3 Future Hurricane Evacuation Clearance Times

A hurricane evacuation analysis was prepared for the 12 detailed study alternatives to determine the
reduction or addition to traffic while evacuating a Category 3 hurricane with 75 percent tourist
occupancy (NCDOT 2016a). The effect of the proposed project on the worst location of the evacuation
bottleneck congestion is the most important issue to consider in weighing evacuation impacts. The
worst bottlenecks include:

®m  College Road northbound south of I-40

®  Cape Fear Memorial Bridge westbound

®m  US 74/76 causeway westbound from Cape Fear Memorial Bridge to US 17 split
®m  US 74/76 from US 17 split to 1-140

= US 74/76 westbound out of Brunswick County
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® US 421 between Shipyard Boulevard and Wilmington Central Business District
®  US 17 in Brunswick County between 1-140 and Cape Fear Crossing improvement alternatives

A qualitative measure of major positive, positive, neutral, negative, or major negative is assigned to each
roadway segment/improvement alternative pairing based on the reduction or addition to evacuation
congestion at that spot. Descriptors reflect the following impacts for a Category 3 hurricane at

75 percent tourist occupancy:

®  MAJOR POSITIVE: Greater than 25 percent reduction in segment clearance time
®m  POSITIVE: 5 percent to 25 percent reduction in segment clearance time

®  NEUTRAL: No substantial reduction or increase in segment clearance time

®  NEGATIVE: 5 percent to 25 percent increase in segment clearance time

®  MAJOR NEGATIVE: Greater than 25 percent increase in segment clearance time

The analysis found that all improvement alternatives would have major positive benefits to evacuation
congestion and associated clearance time requirements for the Cape Fear Memorial Bridge. Major
positive impacts would be achieved by substantial capacity improvements and/or reduction in number
of evacuation vehicles. The alternatives on new location would substantially reduce evacuation vehicle
volumes on the bridge. Alternatives F and P would greatly improve capacity, thereby achieving
substantial relief to evacuation congestion. Alternative F would provide the greatest reduction in
segment clearance time as multiple westbound lanes would be added and the segment functions as a
freeway.

US 74/76 from the Cape Fear Memorial Bridge to 1-140 would experience major positive evacuation
impacts for Alternatives B, M Avoidance, N Avoidance, Q, and T as evacuation vehicles are attracted to
the new Cape Fear Crossing segments away from this critical evacuation congestion area. Alternatives F
and P would provide positive relief to the US 74/76 segment between the Cape Fear Memorial Bridge
and US 17 split but little impact to the US 74/76 segment between the US 17 split and 1-140. That is
because the “upgrade existing” alternatives would upgrade westbound evacuation service volume on
one segment but not the other.

US 421 between Shipyard Boulevard and downtown Wilmington would experience major positive
evacuation impacts for Alternatives B, M Avoidance, N Avoidance, Q, and T as evacuation traffic is
shifted from the arterial approaches to the Cape Fear Memorial Bridge to the new potential crossings of
the Cape Fear River. The upgrade existing alternatives would have lesser positive impacts but would
relieve some evacuation congestion through capacity improvements on US 421 and approaches to the
Cape Fear Memorial Bridge.

US 17 in Brunswick County east of I-140 would experience major negative evacuation congestion
impacts from Alternatives Q and T, and negative but lesser negative impacts from Alternatives G and J.
This is because these alignments end at US 17 rather than continue to I-140. Evacuation traffic would
exit the Cape Fear Crossing onto US 17 and travel southbound to the southern terminus of I-140. This
section of US 17, even with capacity improvements, would experience substantial levels of background
traffic and evacuation congestion.
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2.3.34 Detailed Study Alternatives Eliminated from Further Consideration

A follow-up meeting with the Merger Team was held August 17, 2017, to discuss eliminating several
alternatives due to relocations, impacts to historic resources and Section 4(f) resources, and impacts to
natural resources. Table 2-3 shows the impact comparison of the 12 detailed study alternatives. The
Merger Team reached concurrence to eliminate Alternatives F and P, Alternative C, Alternative G,
Alternative J, and Alternative V-F. The reasons for eliminating these alternatives are provided in the
following sections.

Alternatives F and P

Alternatives F and P include upgrading US 17 from the 1-140/US 17 interchange to US 421 and Shipyard
Boulevard in the City of Wilmington. The alternatives were designed as a freeway (Alternative F) and as
a standard widening (Alternative P).

Alternative F includes a six-lane freeway typical section with service roads beginning at 1-140 (western
terminus) and extending to SR 1438 (Lanvale Road). Between SR 1438 (Lanvale Road) and US 74/76, a
four-lane typical section with service roads is proposed. Auxiliary lanes are proposed from the Lanvale
Road interchange to the split diamond interchange at West Gate Drive. From US 74/76 to US 421 in the
City of Wilmington, the typical section would widen to an eight-lane freeway. The typical section of the
Cape Fear River Crossing would be an eight-lane divided facility. Once the bridge reaches ground level
east of the Cape Fear River, three lanes would continue onto US 76 East (Dawson Street) and one lane
would continue onto US 421. Along US 421 a six-lane arterial widening typical section is proposed.

Alternative P is proposed to be a six-lane arterial widening to the outside on US 17 from |-140 (western
terminus) to SR 1438 (Lanvale Road). From SR 1438 (Lanvale Road) to US 74/76, an eight-lane arterial
widening to the outside typical section is proposed. From US 74/76 to US 421 in the City of Wilmington,
the typical section is proposed to be the same as Alternative F. The roadway would be widened to an
eight-lane freeway from US 74/76 to US 421. The typical section of the Cape Fear River Crossing would
be an eight-lane divided facility. Once the bridge reaches ground level east of the Cape Fear River, three
lanes would continue onto US 76 East (Dawson Street) and one lane would continue onto US 421. Along
US 421 a six-lane arterial widening typical section is proposed.

Alternatives F and P would affect the second and third highest number of homes and businesses of all
the detailed study alternatives and would have an adverse effect on the Wilmington Historic District and
USS North Carolina Battleship due to right-of-way and visual impacts. Public opposition to these
alternatives largely stemmed from impacts to the historic district, and the Historic Wilmington
Foundation added the Wilmington Historic District to the 2017 Historic Wilmington Foundation Watch
List due to Alternatives F and P.

FHWA also noted that they cannot authorize federal funding for these alternatives under Section 4(f) of
the United States Department of Transportation (USDOT) Act of 1966. The FHWA determined the
presence of feasible and prudent alternatives that avoid the Wilmington Historic District and other
resources protected by Section 4(f) of the USDOT Act.
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Alternative C

This new location alternative includes a four-lane typical section and begins with an interchange at
[-140, runs 2.4 miles southeast to an interchange at US 17, and continues southeast 4.0 miles to an
interchange at NC 133. The alternative then crosses the Cape Fear River to an interchange at River Road
and ends in 1.2 miles at an interchange at US 421 and Independence Boulevard. This alternative also
includes upgrading US 421 to Shipyard Boulevard. Along US 421 a six-lane arterial widening typical
section is proposed.

It was agreed by the Merger Team to eliminate Alternative C as a detailed study alternative due to the
high number of stream and wetland impacts.

Alternative G

This alternative begins at the 1-140/US 17 interchange, upgrading existing US 17 for approximately
2 miles, then continues on new location between the Brunswick Forest and Mallory Creek
developments, largely avoiding impacts to Brunswick Forest, and crosses the Cape Fear River to
terminate at Independence Boulevard. Alternative G is designed as a freeway for its entire length.

Alternative G would include a six-lane freeway typical section with service roads on US 17 beginning at
[-140 (western terminus) and extending to SR 1438 (Lanvale Road). Between SR 1438 (Lanvale Road) and
West Gate Drive/Grandiflora Drive (where the alternative begins on new location), a six-lane freeway
widening typical section without service roads is proposed. Once the alternative continues on new
location, a four-lane divided freeway is proposed into the City of Wilmington, terminating at
Independence Boulevard. Upgrades to US 421 from Independence Boulevard to Shipyard Boulevard are
proposed as a six-lane arterial widening typical section. Upgrades along NC 133 in the vicinity of the
proposed interchange would include a four-lane divided facility.

Alternative G was eliminated due to having the second highest number of stream impacts of any of the
alternatives. An alternative with the same alignment but lower impacts, Alternative Q, would remain as
a detailed study alternative.

Alternative ]

This alternative begins at the 1-140/US 17 interchange, upgrading existing US 17 for approximately
2 miles, then continues on new location parallel to Wire Road and crosses the Cape Fear River to
terminate at Shipyard Boulevard.

Alternative J would include a six-lane freeway typical section with service roads on US 17 beginning at
[-140 (western terminus) and extending to SR 1438 (Lanvale Road). Between SR 1438 (Lanvale Road) and
West Gate Drive/Grandiflora Drive (where the alternative begins on new location), a six-lane freeway
widening typical section without service roads is proposed. Once the alternative continues on new
location, a four-lane divided freeway is proposed into the City of Wilmington, terminating at Shipyard
Boulevard. Upgrades to US 421 are proposed as a four-lane arterial widening typical section, with some
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additional improvements to accommodate the additional traffic volumes. Upgrades along NC 133 in the
vicinity of the proposed interchange would include a four-lane divided facility.

Alternative J was eliminated due to having the third highest relocations of homes and businesses of any
of the alternatives. An alternative with the same alignment but lower impacts, Alternative T, would
remain as a detailed study alternative.

Alternative V-F

This alternative would include upgrading US 17 to the US 17/US 421 interchange, then travel south
along Eagle Island on new location, and cross the Cape Fear River to terminate at US 421 and Shipyard
Boulevard.

Alternative V-F would include a six-lane freeway typical section with service roads beginning at I-140
(western terminus) and extending to SR 1438 (Lanvale Road). Between SR 1438 (Lanvale Road) and
US 74/76, a four-lane typical section with service roads where required is proposed.

The Merger Team agreed to eliminate Alternative V-F due to high wetland impacts and adverse effects
to the historic district in downtown Wilmington and the USS North Carolina Battleship. While FHWA
noted that they cannot authorize federal dollars for Alternative V-F under Section 4(f) of the USDOT Act
of 1966 because there are other feasible and prudent avoidance alternatives, it was agreed Alternative
V-AW could remain for detailed study due to potential design refinements to lower impacts to the
district.

2.34 Design Refinement of Detailed Study Alternatives

In a resolution from the WMPO dated May 31, 2017, the WMPO indicated support for Alternative M
Avoidance and/or Alternative N Avoidance as their preferred alternatives (WMPO 2017a). Included in
the resolution was the indication by the NCSPA that a vertical navigational clearance of 215 feet for any
alignment south of the Port of Wilmington would be required to accommodate present or future
shipping requirements. Alternatives south of the Port of Wilmington include Alternatives B, C, G, J, M
Avoidance, N Avoidance, Q, and T.

NCDOT met with the NCSPA on August 15, 2017, to discuss concepts to raise the minimum navigational
clearance of the bridge. This coordination ultimately concluded with revised designs in New Hanover
County for the aforementioned alternatives. Revised designs for Alternatives B, J, N Avoidance, and T
eliminated the proposed ramps at Worth Street. Revised designs for Alternatives C, G, M Avoidance, and
Q maintained the existing alighment; however, the proposed ramps to River Road (SR 1100) were
separated from the mainline farther west, thus allowing the ramps to achieve a desirable grade to River
Road.

2.3.5 Current Detailed Study Alternatives

Decisions from the Merger Team on August 17, 2017, resulted in six alternatives remaining for detailed
study in this DEIS. These are described in the following sections and shown on Figure 2-5 and Figure 2-6.
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2.3.5.1 Alternative B

This alternative begins at I-140 and crosses US 17, travels between the Brunswick Forest and Mallory
Creek developments, and crosses the Cape Fear River to Shipyard Boulevard.

Alternative B is proposed as a four-lane divided freeway for its entirety, and is 11.1 miles in length.

2.3.5.2 Alternatives M Avoidance and N Avoidance

These alternatives begin at the 1-140/US 17 interchange, avoid the Snee Farm/Stoney Creek
subdivisions, travel south of Brunswick Forest, and cross the Cape Fear River to either Independence
Boulevard (Alternative M Avoidance) or Shipyard Boulevard (Alternative N Avoidance).

Alternatives M Avoidance and N Avoidance are proposed as a four-lane divided freeway for the entirety
of the alternative. Upgrades to US 421 from Independence Boulevard to Shipyard Boulevard as a part of
Alternative M Avoidance are proposed as a six-lane arterial widening typical section. Alternatives M
Avoidance and N Avoidance are 12.3 and 12.2 miles in length, respectively.

2.3.5.3 Alternative Q

This alternative begins at the 1-140/US 17 interchange, upgrades existing US 17 for approximately

2 miles, then continues on new location between the Brunswick Forest and Mallory Creek
developments, largely avoiding impacts to Brunswick Forest, and crosses the Cape Fear River to
Independence Boulevard. Alternative Q is proposed as a six-lane arterial widening to the outside typical
section on US 17 from 1-140 to West Gate Drive/Grandiflora Drive (where the alternative begins on new
location). Once the alternative continues on new location to the south and east, a four-lane divided
freeway will carry it across the Cape Fear River to Independence Boulevard. Upgrades to US 421 from
Independence Boulevard to Shipyard Boulevard are proposed as a six-lane arterial widening typical
section. Upgrades along NC 133 in the vicinity of the proposed interchange would include a four-lane
divided facility. Alternative Q is 11.5 miles in length.

2.3.5.4 Alternative T

This alternative begins at the 1-140/US 17 interchange, upgrades existing US 17 for approximately
2 miles, then continues on new location parallel to Wire Road and crosses the Cape Fear River to
Shipyard Boulevard.

Alternative T is proposed as a six-lane arterial widening to the outside typical section on US 17 from
I-140 to West Gate Drive/Grandiflora Drive (where the alternative begins on new location). Once the
alternative continues on new location to the south and east, a four-lane divided freeway will carry it
across the Cape Fear River to Shipyard Boulevard. Upgrades to US 421 are proposed as a four-lane
arterial widening typical section, with some additional improvements to accommodate the additional
traffic volumes. Upgrades along NC 133 in the vicinity of the proposed interchange would include a four-
lane divided facility. Alternative T is 11.4 miles in length.
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2.3.5.5 Alternative V-AW

This alternative begins at the 1-140/US 17 interchange and includes upgrading US 17 to the
US 17/US 421 interchange, then travel south along Eagle Island on new location, and cross the Cape Fear
River to terminate at US 421 and Shipyard Boulevard just north of the Port of Wilmington.

Alternative V-AW is proposed to be a six-lane arterial widening to the outside on US 17 from I-140
(western terminus) to SR 1438 (Lanvale Road). From SR 1438 (Lanvale Road) to US 74/76, an eight-lane
arterial widening to the outside typical section is proposed. The roadway would be widened to an eight-
lane freeway from US 74/76 to US 421. A fixed-span bridge crossing the Cape Fear River is proposed to
terminate at US 421 in the City of Wilmington and include capacity and access management upgrades to
US 421 to Shipyard Boulevard. Alternative V-AW is 11.8 miles in length.

2.3.6 Detailed Study Alternatives Design Criteria

The design criteria used to develop the detailed study alternative designs are based on policies set forth
in the American Association of State Highway and Transportation Officials (AASHTO) A Policy on
Geometric Design of Highways and Streets (2004) and the NCDOT Roadway Design Manual (2013). A
brief summary of the design criteria is included in Table 2-6.

Table 2-6: Design Criteria Summary

Design Speed New Location Freeway 70 mph
Upgrade Existing Freeway 60 mph
Freeway Flyover (Rural) 60 mph
Freeway Flyover (Urban) 40 mph
Freeway Ramp 50 mph
Freeway Loop (Rural) 30 mph
Freeway Loop (Urban) 25 mph
Upgrade Existing Arterial 50 mph
US 421 Widening 50 mph
Right-of-Way Offset New Location Freeway 150 feet (300 feet total) offset from centerline
Upgrade Existing Freeway 175 feet (350 feet total)
Flyover/Ramp/Loop 150 feet
Upgrade Existing Arterial 150 feet (300 feet total)
US 421 Widening 75 feet (150 feet total)
Existing Two-lane Road 60 feet (120 feet total)
Existing Four-lane Road 100 feet (200 feet total)
Control of Access at All Interchanges 1,000 feet along y-line beyond ramp terminals
Interchanges

Description of Alternatives Considered 2-26



Cape FearCrossingDraft Environmental Impact Statement

2.3.6.1 Typical Section

The typical sections used for the Cape Fear Crossing project are influenced by the type of facility
required to fulfill the project’s purpose and need. Alternatives on new location are designed as a
freeway. Alternatives that include upgrades to US 17 are designed as an arterial widening. Typical
sections for the detailed study alternatives are shown on Figure 2-7 through Figure 2-13.

Four-Lane Divided

The four-lane typical section includes four 12-foot lanes (two in each direction) with 14-foot outside
shoulders (12-foot paved) with a 46-foot median containing 6-foot inside shoulders (4-foot paved) with
service roads as needed. This typical section is used for the mainline for Alternatives B, Q, T, M
Avoidance, and N Avoidance.

Four-Lane Arterial Widening

The four-lane arterial widening typical section includes four 12-foot lanes (two in each direction) with
10-foot berms, 2-foot 6-inch curb and gutter, and a 30-foot raised median. This typical section is used
for US 421 (Carolina Beach Road) for Alternatives B, T, and N Avoidance.

Six-Lane Arterial Widening

The six-lane arterial widening typical section includes six 12-foot lanes (three in each direction) with
10-foot berms, 2-foot 6-inch curb and gutter, and a 23-foot raised median. This typical section is used
for US 421 (Carolina Beach Road) for Alternatives Q, M Avoidance, and V-AW.

The six-lane arterial widening typical section includes six 12-foot lanes (three in each direction) with
12-foot outside shoulders (10-foot paved) with a 46- to 60-foot median containing 6-foot inside
shoulders (4-foot paved). This typical section is used for US 17 from 1-140 to SR 1438 (Lanvale Road) for
Alternative V-AW, and for US 17 from 1-140 to West Gate Drive/Grandiflora Drive for Alternatives Q and
T.

Eight-Lane Freeway

The eight-lane freeway typical section includes eight 12-foot lanes (four in each direction) with 14-foot
outside shoulders (12-foot paved) with a 46-foot median containing 6-foot inside shoulders (4-foot
paved). This typical section is used for US 17 from US 74/76 to US 421 for Alternative V-AW.

Eight-Lane Arterial Widening

The eight-lane freeway typical section includes eight 12-foot lanes (four in each direction) with 12-foot
outside shoulders (10-foot paved) with a 46- to 60-foot median containing 6-foot inside shoulders
(4-foot paved). This typical section is used for US 17 from SR 1438 (Lanvale Road) to US 74/76 for
Alternative V-AW.
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Cape Fear Crossing Bridge

The Cape Fear Crossing bridge typical section for Alternatives B, Q, T, M Avoidance, N Avoidance, and
V-AW includes four 12-foot lanes (two in each direction) with 12-foot outside shoulders and 4-foot
inside shoulders with a 24-foot median containing a dividing barrier.

2.3.6.2 Traffic Operations Analysis

The traffic forecast used for the traffic operations analyses of the no-build and build alternatives was
obtained from the Traffic Forecast Technical Memorandum (NCDOT 2014).

The Capacity Analysis Report (NCDOT 2018b) summarizes the capacity analysis findings for the proposed
project. The report includes an evaluation of the 2013 and 2040 No-Build Conditions, as discussed in
Section 1.3.1.1, and the 2040 Build Conditions for the six detailed study alternatives carried forward for
study in this DEIS. Table 2-7 provides a summary of the findings of the capacity analysis for the 2040
build alternatives. All intersections analyzed within the project limits perform at LOS D or better, and/or
with a volume-to-capacity ratio of 0.85 or better, during both peak hours. For analysis purposes, a
volume-to-capacity ratio of 0.85 or less is assumed to have adequate capacity and meet minimum LOS D
requirements. The analysis of the build alternatives assumes that the local transportation system would
evolve as currently planned, including implementation of the proposed project.

Table 2-7: 2040 Build Alternatives Traffic Capacity Summary

Alternative Numberof § - oA LOS B LOS C LOS D LOSE LOS F
Elements
8 29 22 8 0 0

Alternative B 67

AIte_rnatlve M 55 5 13 29 7 1° 0
Avoidance

AIte_rnatlve N 53 5 18 )8 7 0 0
Avoidance

Alternative Q 57 7 13 27 9 1° 0
Alternative T 53 4 19 21 9 0 0
Alternative V-AW 70 6 17 34 11 0 2°

® Elements include freeway basic segments, freeway weaving, freeway merges and diverges, and signalized and unsignalized
intersections as reported in Table 10 of the Capacity Analysis Report (NCDOT 2018b).
® Elements with LOS E or F have volume-to-capacity ratio of less than 0.85.

As noted in Chapter 1, once a preferred alternative has been identified, a new traffic forecast will be
prepared, of which a new base year will be developed. An updated capacity analysis will be prepared
based upon this updated forecast. Designs of the preferred alternative will be refined based upon these
updated traffic studies.

2.4 Costs

Preliminary cost estimates for the detailed study alternatives are presented in Table 2-8.
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Table 2-8: Cost Estimates for Detailed Study Alternatives

Estimated Estimated Right- Estimated Utility Total Cost
Alternative Construction Cost of-Way Cost Relocation Cost o
e s e (millions)

(millions) (millions) (millions)
Alternative B $743.30 $248.21 $3.60 $995.11
Alternative V $808.13 $96.48 $2.03 $906.64
Avoidance
Alternative N
Avoidance $770.17 $189.27 $2.03 $961.47
Alternative Q $775.61 $90.04 $2.03 $867.68
Alternative T $718.93 $215.58 $2.03 $936.54
Alternative V-AW $507.67 $107.03 $4.48 $619.18

2.5 Toll Financing Considerations

As noted in Section1.1.2, the Cape Fear Crossing was initially anticipated to be funded partially by tolls
early in the project planning process. When the project was reinitiated in 2013, planning and design for
the project was continued as a non-tolled facility funded by WMPO Surface Transportation Direct
Attributable (STP-DA) funds. The WMPO is currently coordinating with the NCTA and FHWA to develop a
tolling feasibility study, pending completion of the WMPO travel demand model update. In discussions
with FHWA and the WMPQ, tolling will not be precluded from consideration as a financing tool. The
WMPO 2040 MTP indicates that the funding for the Cape Fear Crossing project would include tolling
(WMPO 2015a). Using tolls, NCDOT could provide a portion of the funding, which could be added to
other funding sources and allow construction of the project earlier than would be possible with
traditional funding sources alone. It is assumed that toll collection for this project would be all-electronic
using open road tolling technology. Open road tolling allows for tolls to be collected at highway speeds
and eliminates the need for conventional toll plazas, with no need for motorists to stop or slow down in
order to pay tolls.

Tolling is not being used to screen out any alternatives and the selection of the preferred alternative will
be based on factors such as cost, design considerations, community impacts, natural resource impacts,
stakeholder involvement, and various other criteria as described in this DEIS.
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Figure 2-1: Preliminary Segments and Corridors
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Figure 2-2: Preliminary Corridors
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Figure 2-3: 2014 Recommended Detailed Study Alternatives — Overview
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Figure 2-4: 2014 Recommended Detailed Study Alternatives
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Figure 2-6: Current Detailed Study Alternatives
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Figure 2-7: Current Detailed Study Alternatives Typical Section — four-lane divided
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Figure 2-8: Current Detailed Study Alternatives Typical Section — four-lane arterial widening
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Figure 2-9: Current Detailed Study Alternatives Typical Section — six-lane arterial widening (US 421)
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Figure 2-10: Current Detailed Study Alternatives Typical Section — six-lane arterial widening (US 17)
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Figure 2-11: Current Detailed Study Alternatives Typical Section — eight-lane freeway
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Figure 2-12: Current Detailed Study Alternatives Typical Section — eight-lane arterial widening
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Figure 2-13: Current Detailed Study Alternatives Typical Section — Cape Fear River Bridge Crossing
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3 AFFECTED ENVIRONMENT

This chapter describes the existing human, physical, cultural, and natural environments of the study area
that could be affected by the proposed project. The inventory and evaluation of the existing
environment presented in this chapter provides the necessary baseline from which to assess and
document the potential impacts of the detailed study alternatives. Chapter 4 presents the potential
environmental consequences of the proposed project.

3.1 Human Environment

Characteristics of the human environment in the project study area were examined and reported in the
Cape Fear Crossing Community Impact Assessment (CIA) (NCDOT 2015a) and the Land Use Scenario
Assessment (LUSA) (NCDOT 2015e).

3.1.1 Population Characteristics

Community-based demographic data were gathered from the 2010 US Census and the 2011-2015 ACS
5-year estimates (US Census Bureau 2015). Census data were gathered for all Census Block Groups that
contain any portion of the project study area. These Block Groups are referred to as the demographic
study area (DSA) (Figure 3-1), The following sections present a detailed analysis of this data.

3.1.1.1 Population Growth

According to the US Census Bureau, between 2000 and 2010 the population of Brunswick and New
Hanover counties experienced population growth of 46.6 and 26.3 percent, respectively. Based on
projections made by the North Carolina Office of State Budget and Management (NC OSBM), the
upward trend of growth is expected to continue through 2035 for both counties (Table 3-1). The
projected population growth in the two counties, coupled with physical indicators of recent growth
observed within the project study area, indicate notable growth and development in the vicinity of the
project.
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Table 3-1: Population Trends and Forecasts

Population
D(lii(’]eorg rtmze Percent [ Annualized
Change Growth

Brunswick 73,732 108,181 138,430 186,128 112,396 152.4% 4.4%

County

New Hanover 160,944 203,289 234,826 278,612 117,668 73.1% 2.09%
County

North Carolina 8,081,986 9,574,408 10,584,376 12,167,836 4,085,850 50.6% 1.4%

Source: NC OSBM (2016).

3.1.1.2 Race/Ethnic Composition

The race/ethnic composition of the DSA, Brunswick County, New Hanover County, and North Carolina

are compared in Table 3-2.

According to the 2011-2015 ACS, 29.2 percent of individuals in the DSA, 18.8 percent in Brunswick
County, and 23.3 percent in New Hanover County identified themselves as part of a minority population.

Table 3-2: Population by Race/Ethnicity

. New Hanover .

I I I S B N B

White 54,734 74.5% 96,724 83.4% 172,714 81.1% 6,839,831 69.5%

Black or African 13,144 17.9% 12,524 10.8% 30,610 14.4% 2,115,338 21.5%
American

American Indian/ 723 1.0% 449 0.4% 807 0.4% 116,143 1.2%
Alaska Native

Asian 1,053 1.4% 741 0.6% 2,948 1.4% 244,076 2.5%
Native Hawaiian/ 372 0.5% 504 0.4% 110 0.1% 6,244 0.1%
Pacific Islander

Other Race 1,661 2.3% 2,593 2.2% 2,146 1.0% 292,310 3.0%
Two or More 1,759 2.4% 2,391 2.1% 3,756 1.8% 231,391 2.4%
Races

Total 73,446 100.0% 115,926 100.0% 213,091 100.0% 9,845,333 100.0%
Total Hispanic 4,593 6.3% 5,620 4.8% 11,461 5.4% 869,908 8.8%

Source: US Census Bureau (2015), 2011-2015 ACS 5-year Estimates, Table B02001, "Race."
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3.1.1.3 Limited English Proficiency

For many individuals living in the United States English is not their primary language. Individuals with a
limited ability to read, write, speak, or understand English are considered to be limited English proficient
(LEP).

According to the 2011-2015 ACS, 1,446 Spanish-speaking adults in the DSA speak English less than very
well. This indicates a LEP population that meets the US Department of Justice (DOJ) LEP Safe Harbor
threshold of 1,000 persons, or 5 percent of the DSA. In addition, the data indicate 381 LEP individuals
speak other Indo-European languages and 357 LEP individuals speak Asian/Pacific languages within the
DSA.

According to the Census data, in New Hanover County, LEP Block Groups are located along US 421
(Carolina Beach Road) between Front Street and US 117 (Shipyard Boulevard). In Brunswick County, an
LEP Block Group is located north of US 17 between Grandiflora Drive, Lanvale Road, and Old Fayetteville
Road.

3.1.1.4 Age Composition

Based on the 2011-2015 ACS, the approximate median age within the DSA is 40.7 years, compared to a
median age of 50.0 years in Brunswick County, 37.8 years in New Hanover County, and 38.0 years for
the state of North Carolina.

3.1.2 Housing Characteristics

The DSA contains an estimated 36,139 housing units according to the 2011-2015 ACS. The total housing
units in the municipalities within the counties has risen since the 2000 and 2010 Censuses.
Approximately 48.5 percent of the housing in the DSA is owner-occupied. This compares to an owner
occupancy rate of 46.5 percent for Brunswick County and 48.6 percent for New Hanover County.

Between 2000 and 2010, the number of housing units in the DSA increased by 41.7 percent, compared
to 50.6 percent in Brunswick County and 27.4 percent in New Hanover County.

Based on the 2011-2015 ACS, the approximate median home value in the DSA is $191,100, compared to
a median home value of $182,500 for Brunswick County and $214,300 for New Hanover County.

3.1.3 Economic Characteristics

3.1.31 Business and Employment

The largest industries within Brunswick and New Hanover counties are ambulatory health care services;
specialty trade contractors; professional, scientific, and technical services; motor vehicle and parts
dealers; and nursing and residential care facilities.

Data from the 2011-2015 ACS indicate that approximately 62.6 percent of workers who reside in
Brunswick County also work within the county, and 89.6 percent of workers who reside in New Hanover
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County also work within the county. The mean commuting time for Brunswick County residents is
23.7 minutes, and the mean commuting time for New Hanover residents is 20.4 minutes.

According to the North Carolina Department of Commerce (2017), in the first quarter of 2017, the
largest employers in Brunswick County were the Brunswick County Board of Education, Duke Energy
Progress, and Brunswick County government, each with over 1,000 employees. The next largest
employers were Walmart and Food Lion, with between 500 and 1,000 employees. The largest employers
in New Hanover County were New Hanover Regional Medical Center, New Hanover County School
System, University of North Carolina at Wilmington, Pharmaceutical Product Development, LLC, New
Hanover County government, Cape Fear Community College, Cellco Partnership, and the City of
Wilmington government, each with over 1,000 employees.

According to additional data from the North Carolina Department of Commerce (2017), employment in
Brunswick County increased by 23.4 percent between 2000 and 2010, and increased by 9.5 percent
between 2010 and 2015. Employment in New Hanover County increased by 9.6 percent between 2000
and 2010, and by 11.1 percent between 2010 and 2015. The state of North Carolina experienced a
decline in employment of 2 percent between 2000 and 2010, but a 9.9 percent increase in employment
between 2010 and 2015.

3.1.3.2 Income and Poverty Level

According to the 2011-2015 ACS, the median household income in Brunswick County is $46,859, and the
median household income in New Hanover County is $50,088. Within the DSA, 20.1 percent of the
population is living below the poverty level, a higher percentage than either Brunswick County

(16.3 percent) or New Hanover County (17.7 percent) (Table 3-3).

Table 3-3: Percentage of Population Below Poverty Level

DSA 20.1%
Town of Belville 4.1%
Town of Leland 14.2%
City of Wilmington 23.3%
Brunswick County 16.3%
New Hanover County 17.7%
3.1.4 Community Facilities and Services

Community facilities are mapped on Figure 3-2 and are described in the following sections.

3.1.4.1 Parks and Recreational Facilities

No state or national parks or forests are located in the project study area. Several local parks, some
developed or improved with Land and Water Conservation Funds (LWCF), are located within the project
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study area (Table 3-4, Figure 3-2). Other recreational facilities in the project study area include the

Wilmington Riverwalk along the Cape Fear River, the Gary Shell Cross City Trail, a paddle trail, and the

Cape Fear National Golf Course in Brunswick Forest. Figure 3-2 depicts the locations of parks and

recreational facilities in the project study area.

Table 3-4: Parks within the Project Study Area

Brunswick Nature

General
Location

Off of NC 133,

Owner/Operator

Brunswick County

Description

Kayak/canoe launch, picnic

Land and Water
Conservation
Funding

Park north of Town Parks and Recreation pavilion, hiking/biking No
Creek Department trails
Riverwalk Park Town of Belville,  Brunswick County Picnic shelters, river
along Brunswick  Parks and Recreation viewing dock, playground No
River Department equipment, fishing pier
Dram Tree Park Surry Street, City of Wilmington Boat ramp and kayak
near US 421 launch, parking; Section
. Yes
Bridge over the 6(f) resource
Cape Fear River
Halyburton South 17th City of Wilmington Nature preserve,
Memorial Park Street walking/biking trails, picnic
shelters, playground No
equipment, community
building
Greenfield Lake US 421 and Lake  City of Wilmington Paved pathway,
Park Shore Drive amphitheater; Section 6(f) Yes
resource
Legion Sports North 3rd Street  City of Wilmington 6,000 seat stadium, home
Complex to the New Hanover High
Wildcats, the Wilmington
Sharks, the Wilmington Yes
Tigers, and Legion Post 10
baseball; Section 6(f)
resource
Olde Towne Town of Belville, Olde Towne Picnic tables, volleyball
Neighborhood near NC 133 Neighborhood courts, playground No
Park Association equipment, grills
Optimist Park Front Street, New Hanover County Baseball/softball fields
near US 421 and No
Willard Street
USS North US 421 on the North Carolina Battleship,
Carolina Cape Fear River Department of museum/visitors center No
Battleship Cultural Resources

Memorial Park
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Table 3-4: Parks within the Project Study Area

Land and Water
General .. .
. Owner/Operator Description Conservation
Location .
Funding
Westgate Nature  On West Gate Town of Leland Nature park with paved
Park Drive, along trails for hiking and biking,
Jackeys Creek an elevated boardwalk, an No
outdoor classroom,
playground, picnic area,
and 150 acres of wetlands
E.P. Godwin US 117, east of City of Wilmington Baseball park
Stadium the Port of No
Wilmington

3.1.4.2 Cemeteries and Churches

The only known cemetery within the project study area is Greenlawn Memorial Park, located partially
within the direct community impact area (DCIA). This cemetery opened in 1948 and comprises
approximately 40 acres, directly northwest of the intersection of US 117 (Shipyard Boulevard) and 17th
Street in Wilmington.

Fourteen churches were identified within or partially within the DCIA, including the following:

= Cape Fear Presbyterian Church

= Charismatic Episcopal Church

®  Church of St. Peter the Fisherman

®=  Faith Baptist Church

= Freewill Holiness Church

®  God’s House of Praise

®  Good Samaritan Church

= Greenfield Baptist Church

= Long Leaf Baptist Church

= New Life Christian Church

®=  Qak Grove Presbyterian Church

= River of Life Worship Center of Wilmington
= St. James African Methodist Episcopal Church
= The Lord’s Church of Wilmington

3.1.4.3 Post Offices

No post offices were identified in the DCIA.
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3.1.4.4 Schools

No Brunswick County or New Hanover County School System schools are located within the DCIA. One
public charter school is located within the DCIA, the Cape Fear Center for Inquiry. The school teaches
grades kindergarten through eighth grade. Acceptance to the school is based on a lottery system.

3.14.5 Police, Fire, and Emergency Services

The City of Wilmington is served by 11 City of Wilmington fire stations. Unincorporated areas of New
Hanover County are served by the New Hanover County Fire Department.

Brunswick County Emergency Services provides fire and emergency management services service to all
of Brunswick County and works with municipalities. Fire and rescue squads that serve the project study
area include the Leland Volunteer Fire Station and Navassa Volunteer Fire Station. The Navassa
Volunteer Fire Station is located outside of the project study area.

The locations of fire and emergency service stations are shown on Figure 3-2. Station 6 in New Hanover
County and the Leland Volunteer Fire Station on NC 133 in Brunswick County are located within the
DCIA.

3.1.4.6 Port of Wilmington

The Port of Wilmington is located within the project study area along the Cape Fear River. The Port is
situated on the eastern bank of the Cape Fear River with a 42-foot deep navigation channel to provide
access from the Atlantic Ocean. The Port of Wilmington is equipped to handle containerized, bulk,
break-bulk, and specialized cargos. The Port is a foreign trade zone, and is one of the nation’s strategic
seaports. The Sunny Point military facility in Southport is the key ammunition shipping point on the
Atlantic Coast for the Department of Defense (DOD) and is the only DOD terminal equipped to handle
containerized ammunition, which are often routed through the Port of Wilmington. The Port of
Wilmington is one of the few South Atlantic ports with readily available berths and storage for
containers and cargo. CSXT provides daily service for boxcar, tanker, and general cargo services.

3.14.7 Neighborhoods

Brunswick County

Several residential neighborhoods, shopping centers, and business parks in Brunswick County abut
US 17 from US 74/76 to Grandiflora Drive. The neighborhoods abutting US 17 include:

=  The Willows

= Waterford

= The Arbors

=  Magnolia Greens
®=  Brunswick Forest
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Brunswick Forest is located on the south side of US 17 across from Lanvale Road. Brunswick Forest is a
large mixed-use development that includes approximately 12,000 home sites and 300 acres of
commercial land. The entrance includes commercial development such as restaurants, grocery stores,
fitness centers, coffee shops, banks, and information centers for Brunswick Forest. The residential
development features various styles and sizes of duplexes and single-family homes. The Cape Fear
National Golf Course at Brunswick Forest is located south of the residential sites.

Several residential neighborhoods are located outside of the US 17 commercial corridor. Home sizes
vary from modular homes to small and moderate single-family homes. These neighborhoods include:

=  Grayson Park
= Hawkeswater
= Hearthstone
= lanvale Trace
=  Mallory Creek
= Olde Towne

=  Planters Walk
®= Snee Farm

= Southbend

= Spring Hill

= Stoney Creek
=  Wedgewood at Lanvale

Much of the area outside of the DCIA in Brunswick County is zoned as rural residential and includes
scattered single-family homes of various size and values.

New Hanover County

Areas within New Hanover County are more urban than in Brunswick County. A majority of the project
study area within New Hanover County is within the City of Wilmington.

Existing neighborhoods in Wilmington vary in size and value. Within the Wilmington Historic District,
there are no defined neighborhoods; however, the area is residential with scattered commercial
development such as grocery stores, flea markets, restaurants, and local stores. There is minimal vacant
land throughout the downtown area.

The Sunset Park Historic District is a residential neighborhood with older style homes and sidewalks
throughout the district. Sunset Park is listed on the National Register of Historic Places (NRHP). Farther
south along US 421, the area includes more commercial development such as restaurants, pharmacies,
general businesses, and local destination businesses. Behind the commercial development are single-
family residential areas; several areas include low-income, minority, and Hispanic populations. This area
includes Bell Street, Cape Fear Boulevard, Worth Drive, and Long Leaf Mobile Home Park. On-street
parking, sidewalks, and multimodal transportation choices are available.
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Vacant land and residential development becomes more prominent farther south along US 421.
Neighborhoods in the area include South Gate and Portwatch. South Gate is solely residential.
Portwatch includes scattered single-family housing and industrial marine warehouses. Other industrial
facilities in the area include Cape Fear Bonded Warehouse and National Gypsum. The area is currently
zoned as residential and planned development.

Neighborhoods located outside of the DCIA, but within the project study area, include River Lights and
Barclay West. River Lights is partially constructed and includes several single-family home lots. Barclay
West is also partially constructed and located along 17th Street and Independence Boulevard. The
community consists of 133 acres of office and institutional buildings, 84 acres of regional business,

72 acres of multi-family housing, and 4 acres designated for community business.

3.14.8 Community Cohesion

Throughout the field visit conducted in March 2015, several neighborhoods and residential areas
showed indicators of community cohesion. Indicators include residential stability, economic stability,
safety and health stability, community perceptions and identification, community connections, and
community interactions. Additional details of community cohesion indicators are provided in the CIA
(NCDOT 2015a).

Using the indicators listed above, three areas displayed all the factors of community cohesion. This
included Brunswick Forest, Stoney Creek, and Snee Farm.

3.1.4.9 Environmental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations, directs that, “each federal agency make achieving environmental justice part
of its mission by identifying and addressing, as appropriate, disproportionately high and adverse human
health and environmental effects of its programs, policies, and activities on minority populations and
low-income populations.” Disproportionately high and adverse effects on minority and low-income
populations are defined as adverse effects that are:

= Predominately borne by a minority population and/or low-income population or

= Will be suffered by a minority population and/or low-income population and are appreciably more
severe or greater in magnitude than the adverse effects that will be suffered by the non-minority
population and/or non-low-income population

Based on demographic data available from the 2011-2015 ACS and guidance from the Council on
Environmental Quality (CEQ), thresholds were used to determine the presence of Environmental Justice
communities at the Block Group level. The thresholds are determined based on the percentage of
minority and low-income, or below-poverty, populations living in the county. The standard of practice
used for minority populations is 10 percentage points above the county average, or 50 percent,
whichever is less; for low-income populations it is 5 percentage points above the county average, or

25 percent, whichever is less. For this project the minority threshold in Brunswick County was
determined to be 28.8 percent and 33.3 percent in New Hanover County. The low-income threshold was
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determined to be 21.3 percent for Brunswick County and 22.7 percent for New Hanover County. Figure
3-3 shows the location of the Block Groups that surpass the threshold for Environmental Justice
communities. The Block Groups with minority and/or low-income populations exceeding county
thresholds are also summarized in Table 3-5.

Table 3-5: Block Groups with Minority and/or Low-Income Populations Exceeding County Thresholds

Below Poverty Level Minority Population

CT 201.03,BG 1 17.5% 39.6%
CT 201.04, BG 2 37.7% 41.3%
CT 201.04, BG 3 25.1% 39.4%
CT 202.01, BG 2 15.9% 34.83%
CT 202.02, BG 2 22.2% 29.4%
CT 107,BG 1 22.9% 47.6%
CT 107, BG 2 33.2% 48.1%
CT 108, BG 1 44.1% 53.4%
CT 109, BG 1 20.1% 34.0%
CT 110,BG 1 77.0% 81.1%
CT 110,BG 2 35.8% 45.9%
CT 111,BG 1 28.6% 84.9%
CT 111,BG 2 53.4% 99.3%
CT 112,BG 2 29.4% 28.6%
CT 112,BG 3 35.2% 75.0%
CT 113,BG 1 23.1% 18.5%
CT 113,BG 2 51.8% 38.3%
CT 115, BG 2 22.2% 62.6%
CT 121.01,BG 3 31.7% 42.6%
DSA 20.1% 29.2%
Brunswick County 16.3% 18.8%
New Hanover County 17.7% 23.3%

Source: US Census Bureau (2015).
CT = Census Tract; BG = Block Group.

3.2 Land Use and Transportation Planning

Land use and transportation planning for the future land use study area (FLUSA) were studied in the CIA
and LUSA. Much of the information presented in this section comes from the findings of these
assessments (NCDOT 2015a and NCDOT 2015e). Plans updated or added since publication of the C/IA and
LUSA have been added to this section.
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3.21 Land Use Plans
Local jurisdictions in the project study area include Brunswick County, New Hanover County, the City of
Wilmington, and the Towns of Belville, Leland, and Navassa.

3.21.1 Existing Land Use

Belville, Leland, and Navassa are located within the western extents of the project study area. The land
development patterns in this area are suburban and contain relatively low-density development, with
the exception of higher density residential developments along US 17, adjacent to commercial
development as discussed in Section 3.1.4.7. The eastern extent of the project study area is
characterized primarily by a mix of dense commercial, industrial, and residential development. Eagle
Island, a dredge dispersal island, is located in the middle of the project study area between the Cape
Fear River and Brunswick River. The island is largely undeveloped containing brackish marsh areas.
Scattered industrial development exists along the Cape Fear River, south of the Cape Fear Memorial
Bridge.

The majority of the vacant or underutilized and developable land in the project study area is located to
the west of NC 133 in Brunswick County. In New Hanover County, land surrounding Independence
Boulevard is also largely vacant and developable.

3.2.1.2 Zoning Characteristics

The predominant zoning in Wilmington is residential, industrial, office and institutional, and community
business. Industrial zoning is highly concentrated to the east of the Cape Fear River to complement uses
at the Port of Wilmington. Along the US 421 corridor, the zoning is primarily community business and
commercial service. To the west of the Brunswick River, land is predominately zoned residential with
commercial zones and urban centers with general industrial areas along the US 17 corridor. Generalized
zoning areas are shown on Figure 3-4.

3.2.1.3 Future Land Use

A region’s land use plans and recent development activity are indicators of future land use. Both of
these indicators were considered in the LUSA. The findings of that assessment are reproduced in this
section (NCDOT 2015e).

Brunswick County CAMA Core Land Use Plan

The Brunswick County CAMA Core Land Use Plan, adopted in 2007 and recertified in 2011, was
developed to address challenges that Brunswick County is currently facing, such as rapid population
growth, influx of vacationers and retirees, rapid development, and scattered development, that is
increasing the cost of county services. The plan notes that in a public information meeting in 2005 the
public and Brunswick County officials identified a list of key issues with the first being an evacuation plan
and the second being inadequate roads. The plan breaks down the land use of Brunswick County at the
time of the plan. Within Brunswick County 80.2 percent of the land is vacant and 15.4 percent of the
county is residential/agricultural (Brunswick County 2011).
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The plan also notes that, while the county is predominantly vacant, it is one of the fastest growing
counties in the state with growth being concentrated along the US 17, NC 87, NC 133, and NC 211
corridors. It notes specifically that US 17 is developing as a major commercial corridor. The proposed
project is referenced in the plan as the Cape Fear Skyway and is noted as a project that could have a
significant impact on land use within Brunswick County, with the proposed project, likely promoting a
significant commercial node at the intersection of US 17 and NC 133, which currently has limited
commercial development (Brunswick County 2011).

Plan NHC: Charting the Course, New Hanover County Comprehensive Plan

The New Hanover County Comprehensive Plan, adopted in 2016, was developed with the goal of
fostering economic development and serving as a guide for creation of a new zoning ordinance. The plan
notes a need for change in development patterns to encourage a denser, mixed-use style of land use.
The plan states that 60 percent of New Hanover County is considered developed in some form: housing,
commercial, industrial facility, or road network. The land cover map included in this plan shows the
majority of land in the project study area is classified as medium and low intensity development (New
Hanover County 2016).

The Belville Vision 2020 Plan

The study area for The Belville Vision 2020 Plan includes the Township of Belville with the primary
corridors being US 17 and NC 133 and the interchange along US 74/76. The purpose of the plan is to
outline specific land use parameters that will aid areas in achieving a balance between commercial and
residential uses. The plan also notes the need to provide an internal transportation network that
connects the area corridors. Land use in the town is predominantly low-density residential housing with
limited commercial facilities and civic/public uses. The plan, however, notes that regional development
patterns have focused on higher density, urban, commercial, and mixed-use development along the
river, ocean shoreline, and primary transportation corridors. The plan includes a vision for the NC 133
South corridor, which includes improving the capacity of NC 133 while maintaining aesthetics as a
gateway into Belville. The plan identifies the Cape Fear Crossing project as potentially being a dramatic
impact to the area; however, it notes that due to the lack of funding, impacts would be far into the
future. Improvements noted in the long-term plan include widening NC 133 between Belville Elementary
School and the Cape Fear Crossing to a four-lane divided cross section with street trees and a multi-use
path on each side (Town of Belville 2007).

Leland 2020 Master Plan

The Leland 2020 Master Plan is an update to the 2009 Town of Leland Master Plan. The plan is
structured around actions the Town can take over the next five years that will best leverage long-term
growth. focuses on immediate actions to best accommaodate the rapid growth the region has
experienced in the last decade. The plan focuses on development within community centers that
promotes compact development patterns, reinvestment in existing neighborhoods, and investment in
infrastructure and transit services. The plan also notes that transportation corridors link several
neighborhoods or districts and connect various places within Leland, and strong corridors link and buffer
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neighborhoods from traffic by lining busy streets with buildings and civic spaces. While the Cape Fear
Crossing Project is not discussed in the plan, it is noted on a Framework Plan map as “Proposed |-140”
(Town of Leland 2016).

Leland CAMA Land Use Plan Update

The Leland CAMA Land Use Plan, updated in 2011, was developed to serve as part of a broader
comprehensive planning process. The plan notes the need to limit the strip effect of commercial
development along US 17 and encourage development that is environmentally sensitive and
aesthetically pleasing. Public input has consistently supported the community’s desire to develop a
traditional mixed-use town center along Village Road. The Cape Fear Crossing project is identified in the
Community Facilities section and Future Land Use Policy Framework of the plan. Here the project is
noted as being incompatible with the natural systems and existing and planned land use (Town of Leland
2011).

Create Wilmington Comprehensive Plan

The Create Wilmington Comprehensive Plan notes that infill development and optimizing existing
development will be critical to the well-being of the community and that balancing the need for open
space and a well-designed built environment will be key to future development. The largest land use in
Wilmington is currently low-density single-family residential. A large portion of the land within the
project study area in Wilmington is designated as an area of opportunity for higher density
development. The plan notes the need to relieve development pressures on outlying rural areas and
prioritize compact, urban development within the city. The plan also ties together land use and
transportation, stating Wilmington should work to reduce motor VMT, improve air quality, and
encourage growth within and along mixed-use centers and major road corridors (City of Wilmington
2016).

Leland Gateway Infill Plan

The Leland Gateway Infill Plan places a strong emphasis on connectivity as a requirement for
development both within the community and as a region. The plan notes the goal of developing a town
center that is pedestrian, bicycle, and family-friendly. The land use within Leland north of US 17 is zoned
as urban center and general urban open along Village Road. The area to the north of the US 17 and
Village Road interchange is identified as an ideal location for redevelopment as a walkable downtown.
The plan focuses on the area north of US 17 surrounding NC 133 and does not specifically identify the
Cape Fear Crossing project (Town of Leland 2012).

Monkey Junction Plan

Monkey Junction was designated as an area for targeted growth in the New Hanover County
Comprehensive Plan (New Hanover County 2016). A small area plan will be developed for this area in
order to provide detailed information and guidance on how to meet the needs of the community. The
scope of the study overlaps with the southeastern portion of the project study area. The study has not
yet been conducted but should be considered as the Cape Fear Crossing project progresses.
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Cape Fear: A Regional Framework for Our Future

Cape Fear: A Regional Framework for Our Future, adopted in 2015, provides a summary of key
challenges facing the Cape Fear region, strategies to address those challenges, and a blueprint for
regional action. This was a cooperative regional plan funded through a grant received by the consortium
of local governments through the Housing and Urban Development initiative. Affordable housing, traffic
congestion, job opportunities, and protection of the natural environment are listed as key local concerns
that should be considered as the region continues to grow. The plan encourages the adoption of more
compact development patterns in order to promote economic development while also preserving
agricultural land. The plan states that the current degree of dispersed growth has and will continue to
place development pressures on rural areas and prove taxing on existing roadway networks. The need
to provide more transportation choices is included as a key principle in the development of “complete
communities.” This encourages the development of safe, reliable, and economical transportation
choices to promote affordable transportation, decreased fuel dependence, better air quality, and public
health-oriented transportation options. The plan encourages a strong mix of transportation options that
work to provide additional capacity for the region. The plan identifies several strategies, including
connecting the region’s destinations, workforce, and jobs more effectively by adding a fourth river
crossing of the Cape Fear River (FOCUS 2015).

Wilmington Vision 2020: A Waterfront Downtown

Wilmington Vision 2020: A Waterfront Downtown seeks to more fully connect downtown Wilmington
and the Cape Fear River by developing a waterfront downtown that is an inviting mixed-use destination
where people live, work, learn, visit, and play. The plan states the goals of increasing the downtown
population, housing units, jobs, hotel rooms, and utilized parcels. Downtown Wilmington is located just
north of the project study area but relies on transportation corridors included in the proposed project to
connect downtown with the surrounding region. US 421 is noted as the primary arterial from the south.
The plan also notes that the Central Business District is flanked by two bridges, the Isabel Holmes Bridge
to the north and the Cape Fear Memorial Bridge to the south (City of Wilmington 2004b).

Southside Small Area Plan: A Plan for the Dry Pond, The Bottom, and Lake Forest
Neighborhoods

The Southside Small Area Plan, adopted in 2009, overlaps with the northeastern portion of the project
study area. The plan notes that roadways such as US 17 Business, US 421, US 76, and South 3rd Street
are essential to the regional transportation system but have a level of traffic that can disrupt the largely
residential areas. The plan encourages mixed-use development that would be small-scale enough to not
infringe on surrounding residential areas. A lack of sidewalks and bicycle lanes, insufficient street
lighting, and inadequate stormwater drainage are all included as key infrastructure issues for the area
included in the plan. The plan’s objective is improving transportation infrastructure to accommodate
safe vehicular travel, access to public transit, and non-vehicular alternatives (City of Wilmington 2009a).
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Hillcrest/Dry Pond Neighborhood Transformation Plan

The Hillcrest/Dry Pond Neighborhood Transformation Plan pertains to residential communities in the
northeastern portion of the project study area (Wilmington Housing Authority 2010). The Hillcrest
community consists of 256 public housing units that have been occupied since 1941. The plan seeks to
improve neighborhood connectivity, increase access to public transportation, improve access to jobs,
increase park and open green space, accommodate bicycle and pedestrian travel, and maximize infill
development. The plan states that upon completion the Hillcrest and Dry Pond neighborhood will be
transformed into a more environmentally sustainable community with the construction of 512 new
housing units that meet Leadership in Energy and Environmental Design certification requirements.

3.2.1.4 Available Land

Within the FLUSA, approximately 41.1 percent of the land is considered vacant or underutilized and
available for development, as shown on Figure 3-5. Developable land only includes undeveloped parcels
and does not include protected lands such as public parks, managed lands for conservation and public
space, land owned by NCSPA, and military lands, nor does developable land include transportation right-
of-way, waterways, or floodways. Wetlands and Voluntary Agricultural Districts (VADs) are both present
within the FLUSA and are not excluded from the land considered developable.

3.2.1.5 Development Pressure

New Hanover County

The portion of the FLUSA in New Hanover County is composed mostly of a built-out Central Business
District of the City of Wilmington and higher density residential and industrial development surrounding
the Port of Wilmington.

Between March 2013 and September 2014, Wilmington Business Development announced the creation
of 835 new jobs and more than $200 million in annual payroll (Wilmington Business Development 2014).
In addition, Vertex Rail Technologies announced the creation of 1,342 manufacturing jobs in the City of
Wilmington expected to yield $1.1 billion in annual economic impact on the City of Wilmington and the
greater region (Wilmington Business Development 2014). According to the 2011-2015 ACS the total
employment increase in Brunswick and New Hanover counties from 2010 through 2015 was 4.8 percent
and 5.9 percent, respectively.

Port of Wilmington

The Port of Wilmington receives, on average, one ship a day and a barge every two months. Imports
include chemicals, grains, fertilizers, cement, and chemicals. The leading exports are forest products,
woodchips, wood pulp, food, and general merchandise (NCDOT 2017d). The Port of Wilmington is
expanding to accommodate multiple post-Panamax container ships simultaneously and to increase the
speed and efficiency of loading and unloading these vessels (NCSPA 2017).

Total tonnage through the Port of Wilmington has more than doubled from two million tons in 2002 to
about four million tons in 2016. Most of the tonnage is accounted for in containers (52 percent in 2016).
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Container traffic through the port has increased drastically in the past 15 years, expanding from 91,000
TEUs in 2002 to 284,000 TEUs in 2016 (NCDOT 2017d).

Currently, the only vertical constraint between the Atlantic Ocean and the Port of Wilmington is the
Duke Progress Energy 230 kilovolt dual transmission line that crosses the Cape Fear River south of the
port. The transmission line creates a vertical constraint to shipping traffic of 165 feet from mean high
water (MHW). The Port of Wilmington’s ability to attract vessels with air drafts exceeding 165 feet is
limited due to restrictions from this transmission line. According to local shipping agents and vessel logs
from the NCSPA, the largest vessels that use the Port of Wilmington on a consistent basis are operated
by the Yang Ming Marine Transport Corporation. Up to eight Yang Ming vessels call the Port of
Wilmington every 60 days, and average 140 to 158 feet of air draft. Officials from Yang Ming indicate
that future vessels added to the fleet likely would not exceed 160 feet of air draft. Some of the largest
cruise ships in operation have air drafts in excess of 200 feet, but cruise lines are infrequent at the Port
of Wilmington.

The North Carolina Statewide Multimodal Freight Plan: Maritime Profile (NCDOT 2017d) notes that at-
grade rail/roadway crossings are a restriction for the port. The report notes it is common to see trucks
bound to and from the port lined up along access roads waiting for trains to move over the crossings.
The report also notes that a major restriction for the port is vertical clearance due to the elevation of
overhead powerlines.

Brunswick County

Development in Brunswick County within the project study area has previously followed a traditional
pattern of corridors with strip malls and less dense development throughout the area. Future plans

|”

focus on “in-fill” development that will increase density throughout the project study area. A large
mixed-use development, Brunswick Forest, illustrates a development trend of rapid residential
development with 12,000 planned home sites and 300 acres of commercial land in the project study

area.

According to the Town of Leland Master Plan (Town of Leland 2009), the Town of Leland benefits from
its proximity to the City of Wilmington. Given the socioeconomic levels, quality of life, political factors,
and its coastal location, the population growth and development pressure in the Town of Leland, as well
as the region as a whole, are expected to continue.

The Town of Leland recently adopted a Flex Code that breaks down areas around Village Road (NC 133
north of US 17) into walkable “zones” to help create a more walkable and traditional downtown. The
main focus of this new plan is the Town’s Gateway District, just north of the intersection of Village Road
(NC 133) and US 17. As discussed in Connecting Northern Brunswick County, this district is one of the
main focuses of future urban development, residential infill, and job growth in the area (WMPO 2013b).

According to the Town of Leland Master Plan (Town of Leland 2009) extensive residential growth on
either side of US 17 occurred between 1990 and 2005, with large areas of undeveloped land south of
the highway proving to be attractive for future residential development. Large-scale development in
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Leland began when the Magnolia Greens, Waterford, and Westgate developments were de-annexed
from Belville.

Representatives from the Town of Leland and the City of Wilmington indicated that most residential and
commercial growth in the project study area would likely occur along the US 17 corridor between
Lanvale Road and US 74/76, the Village Road corridor, the NC 133 corridor, and the US 421 (River Road)
corridor.

3.2.2 Transportation Plans

Several transportation plans exist for the project study area, including highway, transit, bicycle and
pedestrian, and freight plans.

3.2.21 Highway Plans

State Transportation Improvement Program Plans

The Strategic Transportation Investments (STI) law, passed in 2013, allows NCDOT to use its funding
more efficiently and encourages thinking from a statewide and regional perspective while working to
meet local needs. STl established the Strategic Mobility Formula, which uses data-driven scoring and
local input to develop NCDOT’s STIP and prioritize projects. The proposed project is included as project
number U-4738 in NCDOT’s 2018-2027 STIP. STIP projects in and around the proposed project are listed
in Table 3-6. The general locations of the STIP projects are shown on Figure 3-6.

Table 3-6: Other STIP Projects in the Vicinity of the Project Study Area

Schedule - Fiscal
5 D ipti
STIP No Type escription Year

R-2633BA Transition I-140/US 17 (Wilmington Bypass): US 74/76 east of  Complete
Malmo in Brunswick County to SR 1430 (Cedar Hill
Road)

R-3601 Transition US 17/US 74/76: NC 133/SR 1472 (Village Road) Complete

Interchange to the US 421/NC 133 Interchange. Add
additional lanes on north and southbound lanes and
widen Bridge 090107 and Bridge 090108.

U-3338B Transition SR 1175 (Kerr Avenue): Randall Parkway to US 74 Under construction.
(Martin Luther King Jr. Parkway) in Wilmington.
Widen to multi-lanes.

U-3338C Regional Highway SR 1175 (Kerr Avenue) interchange at US 74 (Martin  Right-of-way: In
Luther King Jr. Parkway) Progress
Construction: 2020
U-4902B Regional Highway US 17 Business (Market Street): Colonial Drive to Right-of-way: In
Martin Luther King Jr. Parkway. Access Progress
management improvements. Construction: 2019
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Schedule - Fiscal
TIP No. T D ipti

U-4902C Statewide Highway US 17 Business (Market Street): Martin Luther King  Right-of-way: In
Jr. Parkway to Station Road. Access management Progress
improvements. Construction: 2019

U-5702A Statewide Highway NC 132 (College Road): SR 2048 (Gordon Road) to Right-of-way: 2022
US 117 (Shipyard Boulevard). Access management Construction: 2024
and travel time improvements.

U-5702B Statewide Highway NC 132 (College Road): US 117 (Shipyard Boulevard) Right-of-way:
to US 421 (Carolina Beach Road). Access Unfunded
management and travel time improvements. Construction:

Unfunded

U-5731 Regional Highway US 74: US 17/421. Construct a fly-over and free flow Right-of-way: 2020
ramp at interchange. Construction: 2022

U-5734 Regional Highway US 421 (South Front Street): US 17 Business/76/421  Right-of-way: 2021
(Cape Fear Memorial Bridge) to US 421 (Burnett Construction: 2023
Boulevard). Widen to multi-lanes.

U-5790 Division Highway US 421 (Carolina Beach Road): NC 132 (South Right-of-way: 2022
College Road) to Sanders Road. Widen existing Construction: 2024
roadway and construct flyovers at US 421 and NC
132.

U-5792 Division Highway US 74 (Martin Luther King Jr. Parkway): US 117/NC Right-of-way: 2022
132 (College Road). Convert at-grade intersection to  construction: 2024
interchange.

U-5863 Regional Highway NC 133 (Castle Hayne Road): 1-140/US 17 Right-of-way: 2021
(Wilmington Bypass) to SR 1310 (Division Drive). Construction: 2023
Widen to multi-lanes.

U-5869 Division Highway US 17 Business: US 17 (South 17th Street) to Covil Right-of-way: 2024
Avenue. Construct a road diet. Construction: 2025

Cape Fear Transportation 2040: A Metropolitan Transportation Plan

The 2040 MTP was adopted in 2015. The plan projects funding availability for a portion of the project by

2040, and indicates that the inclusion of a tolling component could enhance the project schedule. In

addition to prioritizing the project for its impact to the overall roadway network, the 2040 MTP

particularly notes the anticipated impact the Cape Fear Crossing project will have as a priority project for

improving freight movement via truck in the WMPO area. The plan includes an overview of the

alternatives for the proposed project in its appendices (WMPO 2015a).

Congestion Management Process/2016 Biennial Data Report

The Congestion Management Process was adopted in 2013 to establish performance measures for
evaluating and monitoring system performance (WMPO 2013a). The 2016 Biennial Data Report (WMPO
2016a) uses the adopted Congestion Management Process to evaluate corridors for community-
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established congestion metrics to include travel time, safety, volume, and transit performance. The 2016
Biennial Data Report identified seven corridors in the project study area as some of the most congested
corridors in the WMPO region and identified the following strategies to mitigate congestion:

= Carolina Beach Road corridor (Alabama Avenue to College Road) was identified as the third most
congested corridor in the region. Strategies to mitigate congestion on this corridor include
accommodating all modes in new development, constructing a supportive collector street network
with new development, increasing fixed-route public transit frequency, expanding the pedestrian
and bicycle networks, improving multimodal access at intersections, developing access management
strategies, and implementing geometric improvements at key intersections.

= Shipyard Boulevard corridor (River Road to College Road) was identified as the sixteenth most
congested corridor in the region. Strategies to mitigate congestion on this corridor include
accommodating all modes in new development, constructing a supportive collector street network
with new development, increasing fixed-route public transit frequency, utilizing mixed-use areas
designed to maximize access to public transit, and developing access management strategies.

= QOcean Highway corridor (Lanvale Road to US 74/76 Andrew Jackson Highway) was identified as the
twenty-third most congested corridor in the region. Strategies to mitigate congestion on this
corridor include improving usage of alternate roadways to minimize demand on this corridor,
constructing a supportive collector street network with new development, increasing fixed-route
public transit frequency, improving multimodal access at intersections, and establishing park and
ride networks.

= Village Road/NC 133 corridor was identified as the twenty-fourth most congested corridor in the
region. Strategies to mitigate congestion on this corridor include improving usage of alternate
roadways to minimize demand on this corridor and expanding the pedestrian and bicycle networks.

= US74/76 corridor (Maco Road to NC 133) was identified as the twenty-fifth most congested corridor
in the region. Strategies to mitigate congestion on this corridor include improving usage of alternate
roadways to minimize demand on this corridor, developing access management strategies, and
converting key existing intersections to interchanges.

=  Front Street corridor (Lake Shore Drive to Cape Fear Memorial Bridge) was identified as the twenty-
seventh most congested corridor in the region. Strategies to mitigate congestion on this corridor
include improving usage of alternate roadways to minimize demand on this corridor, improving
signage to better inform traffic of route options and operations, and adding general purpose lanes
for increased capacity.

= 3rd Street corridor (Kentucky Avenue to Wooster Street) was identified as the twenty-eighth most
congested corridor in the region. Strategies to mitigate congestion on this corridor include
improving usage of alternate roadways to minimize demand on this corridor, increasing fixed-route
public transit frequency, and improving signage to better inform traffic of route options and
operations.

Wilmington MPO Comprehensive Transportation Plan

The Wilmington MPO Comprehensive Transportation Plan was adopted in 2015 and includes the project
study area in its highway map but notes that no final alternative alignment had been chosen at the time
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of the adoption of the Comprehensive Transportation Plan (WMPO 2016b). The Wilmington MPO
Comprehensive Transportation Plan contains maps with recommended long-term improvements divided
by mode. On the Public Transportation and Rail Map, new rail facilities are recommended parallel to the
Cape Fear Crossing project, along the Cape Fear Memorial Bridge, and along US 421 going north in New
Hanover County towards Pender County. The Bicycle Map and Pedestrian Map include recommended
facilities or improvements throughout the entire project study area. The Highway Map includes the
entire Cape Fear Crossing study area since an alternative has not been selected; however, new
connections are recommended between US 17 and NC 133 north of Jackeys Creek. Other
recommendations from the Highway Map that fall within the project study area include proposed
interchanges at NC 133 and Rabon Way, US 17 and US 74/76, US 17/74/76 and NC 133, and US 421 and
US 74/76. Finally, the Highway Map recommends the following facilities within the project study area as
needing improvement: US 17, NC 133, Old Fayetteville Road, Village Road, US 421 (Carolina Beach
Road), Dawson Street, Wooster Street, US 421 (Front Street), US 117 (Shipyard Boulevard), and
Independence Boulevard.

The Belville Vision 2020 Plan

The Belville Vision 2020 Plan was adopted in 2007 and refers to the proposed project as the Skyway
Project. In order to improve transportation mobility and circulation, the plan suggests constructing
interconnected collector street networks in three areas: along NC 133 (River Road), at Ploof
Road/Blackwell Road, and at the Lincoln Business Park (just north of US 17). Issues such as high volumes
and crash rates at the NC 133/US 17 interchange are also referenced in the plan. It is proposed that this
interchange should be upgraded and all new collector streets should provide facilities for bicyclists and
pedestrians. The plan focuses on the importance of connecting NC 133 to the Skyway and states this
connectivity will dramatically impact the area. The plan also states maintaining the overall aesthetics of
NC 133 as a gateway to Belville and southern Brunswick County should be a high priority (Town of
Belville 2007).

River Road Small Area Plan

The River Road Small Area Plan was adopted by WMPO in 2007. The plan refers to the proposed project
as the Cape Fear Skyway and describes the project as a proposed freeway that will connect US 17 to the
Independence Boulevard/Carolina Beach Road intersection and require a bridge over the Cape Fear
River. Other transportation recommendations within the project study area include the widening of
River Road to four lanes, access management and coordinated traffic signal improvements along
Carolina Beach Road, the addition of interconnected collector streets south of Independence Boulevard,
and intersection improvements along River Road at Independence Boulevard (WMPO 2007b).

Dawson & Wooster Corridor Plan

The Dawson & Wooster Corridor Plan, adopted in 2007, refers to the proposed project as the Cape Fear
Skyway. Given the construction of the Skyway, the plan encourages NCDOT to work with the City of
Wilmington to determine whether converting the Dawson and Wooster corridors to two-way operation
is feasible and desirable. Most of the recommended improvements in the plan lie north of the project
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study area along the Dawson and Wooster corridors and focus on streetscape, bicycle, pedestrian, and
transit operations along these two corridors. The plan also notes that the future of the corridor is
directly tied to the future of the fourth crossing of the Cape Fear River (WMPO 2007a).

US 17/NC 133 Collector Street Plan

The US 17/NC 133 Collector Street Plan was adopted in 2005. The plan refers to the proposed project as
the Cape Fear Skyway and notes the project brings the possibility of better access to and through the
region. The plan notes that Brunswick County and the Town of Leland are growing rapidly and cites the
need to develop a network of existing and future interconnected, paved streets that will accommodate
vehicles, bicycles, buses, and pedestrians. A map is provided to show where future street connections
should be considered between US 17 and NC 133 with an average street spacing of 3,200 feet. Along
with this map, the plan includes a note that these are not project recommendations with exact
alignments, but suggestions for interconnectivity of collector streets that developers should consider
during the land development process. This map also shows a tentative alignment for the “Wilmington
Bypass” with an interchange connecting to an extension of Lanvale Road between US 17 and NC 133
(WMPO 2005b).

Carolina Beach Road Corridor Plan

The Carolina Beach Road Corridor Plan, adopted in 2004, provides strategies to make Carolina Beach
Road (US 421) less congested and more attractive. The plan also addresses the need to strengthen the
economic and commercial development along the corridor. The plan notes that during the community
input process a lack of quality development, particularly along major roads, was consistently listed as
the greatest concern. The plan encourages future development along this corridor to be held to high
standards that promote efficient transportation and high-quality developments along the corridor (City
of Wilmington 2004a).

Cape Fear Historic Byway Corridor Management Plan

The Cape Fear Historic Byway Corridor Management Plan includes improvement and action plans for a
corridor located within the project study area north of Shipyard Boulevard. The corridor includes

3rd Street, South 5th Avenue, North Front Street, South Front Street, and Water Street. The plan
outlines goals for the byway such as encouraging visitors to travel via means other than the automobile,
raise awareness of historic structures, increase perception of safety at Greenfield Lake Park and
Gardens, improve water quality at Greenfield Lake Park, promote community connectivity along the
corridor, and increase pedestrian and cyclist safety along the byway, particularly on 3rd Street. The plan
includes extending Wilmington Riverwalk to Cape Fear Memorial Bridge and Isabel Holmes Bridge as a
medium priority bicycle and pedestrian improvement. The plan also includes streetscaping efforts such
as sidewalk bulb-outs, decorative lighting, mast arm signals, and increased tree canopy along 3rd Street
and 5th Avenue (WMPO 2008).
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3.2.2.2 Transit Plans

Transit Needs Study for the Wilmington Multi-Modal Transportation Center

Adopted in 2009, the Transit Needs Study for the Wilmington Multi-Modal Transportation Center
represents the latest stage in the development of the Wilmington Multi-Modal Transportation Center.
The goal of this center is to provide a transportation center that works well for riders and transportation
agencies and provides for current and future transportation needs. The study identifies US 17, US 74,

US 76, US 421, and NC 133 as potential future transit routes. This study looked at the City of
Wilmington’s current needs and plans and the city’s potential for growth (WMPO 2009).

Wave Short Range Transit Plan

The Wave Short Range Transit Plan (Cape Fear Public Transportation Authority 2012) is a strategic plan
focusing on the transit system’s development over five years in terms of operating and capital
improvements. The plan provides a strategy to improve services within the framework of the existing
budgets and includes identification of service needs, gaps, and opportunities; a review of existing service
performance and productivity; recommendations on service charges that will improve service; and
financial and capital plans for implementation. The plan found that Wilmington beaches and the
northeast area of Wilmington are underserved areas. More frequent service and later service hours
were preferred by study participants, and walking conditions to and from transit stops were a major
concern to respondents.

3.2.2.3 Bicycle/Pedestrian Plans

Town of Leland Pedestrian Plan

The Town of Leland Pedestrian Plan identifies the need for sidewalks, crosswalks, and multi-use paths
throughout the Town of Leland and especially connecting neighborhoods, schools, and commercial
areas. The plan particularly cites US 17 as a high-volume, high-speed, multi-lane divided roadway that
does not incorporate safe pedestrian crossing despite the presence of pedestrian generators such as
Walmart and Harris-Teeter. The plan states that pedestrians are crossing the road and recommends the
construction of multi-use paths along US 17 and safe pedestrian crossing facilities at key intersections.
Other recommendations within the southwestern portion of the project study area include the
development of robust sidewalk networks within each of the neighborhoods north and south of US 17
with multi-use paths connecting between future US 17 pedestrian facilities at each of the signalized
intersections and terminating at Westgate Nature Park. A multi-use path is proposed between Westgate
Nature Park and Brunswick Nature Park, and between the neighborhoods south of US 17. In the
northern part of the DSA, the plan recommends multi-use paths along Lanvale Road and Old Fayetteville
Road connecting neighborhoods to Leland’s future Gateway District and community schools. The multi-
use paths south of US 17 fall within the Alternative Q, T, and B study areas (Town of Leland and NCDOT
2016).
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Comprehensive Bicycle Plan for Leland, NC

Adopted in 2008, the Comprehensive Bicycle Plan for Leland, NC includes US 17 as a major focus area
and states the Cape Fear Skyway (now Cape Fear Crossing) must accommodate cyclists who wish to
travel in the east-west direction through the area, preferably through the provision of service roads and
multi-use paths that do not require cyclists to use US 17. The plan also states the facility should
accommodate cyclists who wish to access the commercial developments along US 17 (Town of Leland
2008).

Walk Wilmington: A Comprehensive Pedestrian Plan

Walk Wilmington was adopted by the Wilmington City Council in 2009. This plan cites US 17 Business,
US 74, US 76, US 117, US 421, and NC 133 as major arterials within the city that are included in the
project study area. River Road is designated for the inclusion of a mid-term sidewalk project, while
Shipyard Boulevard and Carolina Beach Road (US 421) have segments classified for the inclusion of both
mid-term and short-term sidewalk projects. Independence Boulevard is noted as a planned corridor for
a multi-use path (City of Wilmington 2009b).

Move. Play. Connect. The Wilmington/New Hanover County Comprehensive Greenway Plan

The Wilmington/New Hanover County Comprehensive Greenway Plan, adopted in 2013, includes
proposed trails along roadways within the project study area. Several trails are proposed within the
detailed study alternative corridor limits to include a trail proposed along Shipyard Boulevard, a trail
proposed along Independence Boulevard, a trail proposed to connect “west on future Skyway Bridge,”
and a trail proposed along a segment of River Road in the southern portion of the project study area
(City of Wilmington 2013a).

Gary Shell Cross-City Trail Master Plan

The Gary Shell Cross-City Trail Master Plan includes the proposed future East Coast Greenway
Alignment, which includes a multi-use path around the perimeter of Greenfield Lake that extends down
South 17th Street and Independence Boulevard. A pedestrian path is also proposed along 3rd Street.
The plan makes alternative, active modes of transportation a priority for the city (City of Wilmington
2012).

River to the Sea Bikeway Master Plan

The River to the Sea Bikeway Master Plan, adopted in 2013, lays out the plans and goals of the River to
the Sea Bikeway. The bikeway is meant to connect downtown Wilmington and Wrightsville Beach. The
portion of the River to the Sea Bikeway in downtown Wilmington is located in the northern portion of
the project study area along Ann Street and Castle Street. The connection between downtown and the
beach is meant to provide new opportunities for commuting and access to employment, retail, cultural,
educational, and recreational sites in Wilmington and New Hanover County as a whole (City of
Wilmington 2013b).
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3.2.2.4 Freight

Strategic Plan of the North Carolina State Ports Authority

The Strategic Plan of the North Carolina State Ports Authority identifies four high-priority, near-term
goals. These include doubling the container business to more than 530,000 TEUs, expanding business on
the general terminals by four million tons; executing an investment plan for needed terminal, road, rail,
and channel infrastructure to support growth goals; and achieving financial stability to independently
fund capital growth requirements. The plan notes that low historical rail freight volumes to Wilmington
have resulted in high per-unit rail costs, making rail transport less competitive than truck transport
within the region and state. The plan also notes the need for the Port of Wilmington to make
improvements to the port’s intermodal rail access to compete to attract cargo that is currently moving
through other facilities in the Mid and South Atlantic regions. For future development, the Strategic Plan
states the development of a service like a modern, scalable rail to ship transload complex would be an
ideal approach (NCSPA 2015).

Wilmington Rail Realignment and Right of Way Use Alternatives Feasibility Study

The Wilmington Rail Realignment and Right of Way Use Alternatives Feasibility Study presents a high-
level study of two separate but linked projects. These include the development of a new rail corridor
and realignment of the freight traffic to this corridor to provide a more direct route to Navassa, and
reconfiguration of the existing tracks to provide a path for a heritage trolley or similar light rail transit
within the city. The existing CSXT rail alignment traverses in a “V” shape through the city. The proposed
relocation of the freight rail corridor from the City’s urban core to Eagle Island would change the land
use within the new rail corridor to a transportation use if the rail relocation were implemented.
Furthermore, the proposed relocation of a line that supports the Port of Wilmington would be expected
to improve the efficiency of egress and ingress by providing more direct rail access to the Port. The Cape
Fear Crossing project is included as a proposed highway that would improve traffic and enhance freight
movement to and from the Port in southern New Hanover County to US 17 and I-40 in Brunswick
County. The proximity of the Carolina Connector Intermodal hub, which is currently in development
near Rocky Mount, will likely increase intermodal freight moves from the port once it is completed
(WMPO 2017c).

Wilmington Rail Improvements - Landside Rail Improvements Serving the Port and Moving
Trains Safely through the Community

Wilmington Rail Improvements — Landside Rail Improvements Serving the Port and Moving Trains Safely
through the Community presents additional perspectives for integrated rail and port improvements that
would improve safety, capacity, and efficiency of the rail system within the City of Wilmington and on
Port of Wilmington property in the near term to meet increased freight and shipping demands. NCSPA
has established a goal to increase container traffic by rail to 25 percent of total freight shipped through
the port by the year 2025, which would minimize the impact of projected volume increases on roadways
in Wilmington. The report’s long-range rail improvements within Wilmington also include the removal of
at-grade crossings and a new rail bridge across the Cape Fear River (WMPO 2017b).
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3.2.3 Coastal Management Plans

3.2.3.1 Wilmington—New Hanover County Joint Coastal Area Management Plan 2006
Update

The Wilmington—New Hanover County Joint Coastal Area Management Plan states the New Hanover
area infrastructure system should work to meet the needs of the economy and provide a high level of
service to a growing population in a fiscally responsible manner. The plan also states a goal that
highways will meet the appropriate levels of service, scheduled plans will be ahead of anticipated
growth patterns, and there will be an inter-modal transportation system serving the county, state, and
region. The Management Plan cites US 74/76, US 421, and US 17 as freeways that are meant to provide
rapid and efficient movement for large volumes of through traffic between areas and across the urban
areas. Independence Boulevard is cited as a minor thoroughfare meant to collect traffic from local
streets and carry it to the major thoroughfare system (City of Wilmington 2006).

3.23.2 Brunswick County CAMA Core Land Use Plan

The Brunswick County CAMA Core Land Use Plan, which was adopted in 2007 and recertified in 2011,
states that US 17 is developing as a major commercial corridor for the region. The Cape Fear Skyway is
mentioned as a project that could have significant impact on the land use within Brunswick County. The
plan states the construction of the Cape Fear Skyway (now Cape Fear Crossing) would improve access to
Brunswick County, improve access to the port located on the eastern side of the river, and provide a
new gateway to the city from the west (Brunswick County 2011).

3.233 Leland CAMA Land Use Plan Update

The Leland CAMA Land Use Plan Update was developed to serve as part of a broader comprehensive
planning process that has been underway in Leland since 2005 (Town of Leland 2011). Even with
increases in commercial and business developments, Leland has remained predominantly residential, so
employment, shopping, and entertainment opportunities often require a trip to New Hanover County.
The Cape Fear Memorial Bridge and US 17-74-76 are cited in the plan as the top traffic volume locations
in the Wilmington Urban Area Metropolitan Planning Area. The plan notes that the Town Council has
actively pursued prioritizing the widening of the causeway between Leland and the Cape Fear Memorial
Bridge. The plan states that the town supports the widening of the Cape Fear Memorial Bridge, but
would prefer two travel lanes added on each side rather than one on each side. The plan notes that the
Town Council has strong concerns about some of the original alignments considered for the Cape Fear
Crossing. The plan describes the construction of the Cape Fear Crossing project (referring to it as the
“Skyway”) providing a second connection from Brunswick County and the Wilmington area as positively
relieving existing traffic congestion but also causing significant development pressure in the southern
portion of Leland. Other transportation project priorities listed in the plan within the project study area
include:

= |nterchange at Old Fayetteville Road and US 74/76
=  New roadway connection between NC 133 and US 17
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= Mid-town bicycle trail to include a bicycle/pedestrian crossing of US 17 and an off-road connection
to Brunswick Nature Park from US 17
= |ncreased public transit services throughout the Town of Leland

3.3 Physical Environment Characteristics
This section considers the impacts of the detailed study alternatives on a variety of other physical
characteristics of the project area.

3.3.1 Noise

Ambient noise is that noise which is all around us caused by natural and manmade events. It includes
the wind, rain, thunder, birds chirping, insects, household appliances, commercial operations, lawn
mowers, airplanes, automobiles, etc. It is all noise that is present in a particular area.

Existing traffic noise exposure varies in the vicinity of the proposed Cape Fear Crossing project.
Dominant roadway noise sources in the project area include US 17-74-76, US 421 (Carolina Beach Road),
US 117 (Shipyard Boulevard) and Independence Boulevard. Various secondary roads and residential
streets may be the dominant noise source for receptors in very rural areas of Brunswick County and in
the City of Wilmington that are relatively distant from the major highways listed above.

Non-traffic noise sources in the project area include the CSX/US Government railway between the Town
of Leland and Sunny Point Military Terminal through Brunswick County, the CSX/Port of Wilmington
railway from Leland to the Port of Wilmington near the western terminus of Shipyard Boulevard and air
traffic related to Wilmington International Airport north of downtown Wilmington. Each of these
sources of non-traffic noise may cause receptors to experience significant, temporary spikes in noise
levels.

Short-term noise monitoring was conducted to evaluate existing ambient noise conditions within the
project study area. Data collected through noise monitoring in one-minute increments for 15 to 30
minutes is used to develop a comparison between the monitored results and the output obtained from
the TNM® noise prediction model. This comparison is performed to validate the model to actual local
conditions so that the model can be used with confidence to predict the existing and future worst-hour
noise levels at desired locations throughout the project area.

Existing noise measurements were collected under meteorologically acceptable conditions when the
pavement was dry and winds were calm or light. Additional data collected at each monitoring location
included atmospheric conditions such as general wind speed, humidity, pressure, and ambient
temperature.

Noise level data collection was performed on May 6 and August 17-18, 2015 and again on October
30-31, 2018. Short term noise monitoring data (15-20 minutes) was collected at 19 locations and long
term noise monitoring data (24-hours) was collected at three locations in 2015. Short term noise
monitoring data (15-30 minutes) was collected at 13 locations and long term noise monitoring data (6-
24 hours) was collected at six locations in 2018. Five short-term locations where 2015 data was

Affected Environment 3-26



Cape Fear CrossingDraft Environmental Impact Statement

collected were replaced with 2018 locations in the western portion of the project area to account for
changes in traffic volumes in the vicinity of 1-140, which fully opened in December 2017.

Short-term noise levels collected within the project area range from 39 to 71 dB(A) and long-term noise
levels range from 50 to 59 dB(A). One long-term measurement of 77 dB(A) Leq was collected for 16
hours in the parking lot of the USS North Carolina Battleship Memorial. Intermittent construction and
maintenance activities that were ongoing at the ship during the time fieldwork was performed are
believed likely to have caused this aberrant noise level, which is considerably elevated above all other
long-term measurements.

Twenty-minute traffic data (vehicle volume, type and speed) were recorded at all measurement
locations on all roadways visible from the monitoring site that significantly contributed to the overall
noise level. Traffic was grouped into one of five categories: automobiles, medium trucks, heavy trucks,
buses, and motorcycles. The 20-minute traffic data was converted to one hour traffic for validation of
the noise model. Traffic was highly variable among the monitoring locations.

The ambient noise monitoring locations are shown in Figure 3-7.

For the traffic noise analysis, loudest-hour existing noise levels were assessed as the TNM-predicted
noise levels based on existing loudest-hour traffic estimates or the ambient noise levels obtained at
representative locations in the field. Per 23 CFR 772.5, existing noise levels are defined as “the worst
noise hour resulting from the combination of natural and mechanical sources and human activity usually
present in a particular area.” If the TNM-predicted existing loudest-hour traffic noise levels are lower
than the hourly-equivalent noise levels obtained in the field, then existing noise levels are assessed as
the latter. To validate the accuracy of the model, FHWA TNM v2.5 was used to compare measured
traffic noise levels to modeled noise levels at field measurement locations.

3.3.2 Air Quality

Air pollution originates from various sources. Emissions from industry and internal combustion engines
are the most prevalent sources. The impact resulting from highway construction ranges from
intensifying existing air pollution problems to improving the ambient air quality. Changing traffic
patterns are a primary concern when determining the impact of a new highway facility or the
improvement of an existing highway facility. Motor vehicles emit carbon monoxide (CO), nitrogen oxide
(NO), hydrocarbons (HC), particulate matter, sulfur dioxide (S02), and lead (Pb) (listed in order of
decreasing emission rate).

The Federal Clean Air Act of 1970 established the National Ambient Air Quality Standards (NAAQS).
These were established in order to protect public health, safety, and welfare from known or anticipated
effects of air pollutants. The NAAQS contain criteria for SO2, particulate matter (PM10, 10-micron and
smaller, PM2.5, 2.5-micron and smaller), CO, nitrogen dioxide (NO2), ozone (03), and lead (Pb).

The primary pollutants from motor vehicles are unburned HC, NOx, CO, and particulates. HC and NOx
can combine in a complex series of reactions catalyzed by sunlight to produce photochemical oxidants
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such as 03 and NO2. Because these reactions take place over a period of several hours, maximum
concentrations of photochemical oxidants are often found far downwind of the precursor sources.
These pollutants are regional problems.

A project-level air quality analysis was prepared for this project. The full technical report is entitled Air
Quality Report, Cape Fear Crossing, Brunswick and New Hanover Counties (NCDOT 2018e).

3.3.3 Farmlands

Criteria for identifying and considering the effects of federal programs on the conversion of farmland to
nonagricultural uses are established in the Farmland Protection Policy Act of 1981 (FPPA) (7 CFR 658).
North Carolina Executive Order Number 96, Conservation of Prime Agricultural and Forest Lands,
requires all state agencies to consider the impact of land acquisition and construction projects on prime
farmland soils, as defined by the Natural Resources Conservation Service (NRCS).

For the purposes of the FPPA, farmland is divided into three categories: prime, unique, or local or
statewide importance (Public Law 97-98, Subtitle 1, Section 1540). The three categories are defined as
follows:

=  Prime farmland is land that has “the best combination of physical and chemical characteristics for
producing food, feed, fiber, forage, oilseed, and other agricultural crops with minimum inputs of
fuel, fertilizer, pesticides, and labor, and without intolerable soils erosion” (Public Law 97-978,
Subtitle 1, Section 1540). Land already in or committed to urban development or water storage is
not included.

= Unique farmland is land other than prime farmland used for production of specific high value food
and fiber crops. It has the special combination of soil quality, location, growing season, and moisture
supply needed to economically produce sustained high quality or high yields of specific crops when
treated and managed (Public Law 97-98, Subtitle 1, Section 1540).

= State and locally important farmland is land of statewide or local importance for the production of
food, fiber, forage, or oilseed crops as determined by the appropriate state agency.

Table 3-7 and Figure 3-8 shows prime farmland soils in the project study area.

Table 3-7: Prime Farmland Soils in the Study Area

Chowan silt loam Brunswick Prime farmland if protected
from flooding or not
frequently flooded during the
growing season

Craven fine sandy loam, 1 to Cr New Hanover All areas are prime farmland
4 percent slopes

Goldsboro fine sandy loam, 0 to GoA Brunswick All areas are prime farmland
2 percent slopes
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Table 3-7: Prime Farmland Soils in the Study Area

Lynchburg fine sandy loam New Hanover Prime farmland if drained
Lynn Haven fine sand Ly Brunswick Prime farmland if drained
Norfolk fine sandy loam, 0 to No New Hanover All areas are prime farmland

4 percent slopes

Norfolk loamy fine sand, 2 to NoB Brunswick All areas are prime farmland
6 percent slopes

Onslow fine sandy loam On Brunswick and New All areas are prime farmland
Hanover

Pantego mucky loam Pn Brunswick and New Prime farmland if drained
Hanover

Rains fine sandy loam Ra Brunswick Prime farmland if drained

Torhunta mucky fine sandy loam To Brunswick and New Prime farmland if drained
Hanover

Woodington fine sandy loam Wo Brunswick and New Prime farmland if drained
Hanover

Wrightsboro fine sandy loam, 0to  Wr New Hanover All areas are prime farmland

2 percent slopes

Source: USDA (2017).
3.3.4 Utilities

3.3.4.1 Electric

Electric service to local residents and businesses is provided by Duke Energy Progress. Duke Energy
Progress has high-voltage electric transmission lines within the project study area, including one that
runs north to south in Brunswick County, bisecting the town of Leland. Another line runs approximately
west to east in the southeastern portion of the project study area and crosses the Cape Fear River. This
transmission line creates a vertical constraint to shipping traffic of 165 feet from MHW. Duke Progress
Energy is currently preparing a feasibility study to raise the height of the existing power lines across the
Cape Fear River to 235 feet.

3.3.4.2 Water

The Cape Fear Public Utility Authority (CFPUA) provides water and sewer services to the residents of the
City of Wilmington and New Hanover County. Three public utility providers provide service to the
project study area in Brunswick County: Brunswick County Public Utilities, Leland Public Utilities, and
H2GO.
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3.3.4.3 Wastewater

Water and wastewater services in Wilmington and New Hanover County are provided by the CFPUA. The
Town of Leland provides sewer service through the Northeast Brunswick Regional Wastewater
Treatment Plant located in the Town of Navassa, which is owned and operated by Brunswick County.
The Town of Belville provides wastewater service through H2GO and the Belville Wastewater Treatment
Plant. Unincorporated areas of Brunswick County rely on septic tanks for wastewater treatment. It is
anticipated that as land outside local jurisdictions develops sewer service will be made available to serve
the properties (J. Strickland, personal communication, Town of Leland, April 3, 2015).

3.3.4.4 Natural Gas

Natural gas is distributed and serviced throughout the project study area by Piedmont Natural Gas.

3.3.4.5 Telephone

Telephone service is provided throughout the project study area by AT&T.

3.3.5 Hazardous Materials

Hazardous material sites are regulated by the Resource Conservation Recovery Act (RCRA) and the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Hazardous
materials are generally defined as material or a combination of materials that present a potential hazard
to human health or the environment.

The NCDOT GeoEnvironmental Section of the Geotechnical Engineering Unit investigated the project
study area using GIS and field reconnaissance along the detailed study alternative corridors and
prepared a Hazardous Materials Report (NCDOT 2015b). A search of the appropriate environmental
agencies’ databases was performed to assist in evaluating identified sites. Field reconnaissance was
conducted on January 14, 2015. Forty potential hazardous sites were identified b within the project
study area. Thirty-nine of the sites are located in New Hanover County, with the majority located along
US 421 between Burnett Boulevard and Shipyard Boulevard. One site is located in Brunswick County at
the intersection of Hazels Branch Road and Sloan Road. The report identifies sites that may contain
petroleum underground storage tanks (USTs) (31 sites), petroleum storage facilities (3 sites), automotive
repair facilities (3 sites), dry cleaning facilities (2 sites), and hazardous waste sites (1 site). No landfills
were identified within the detailed study alternative corridors.

3.3.6 Mineral Resources

Wilmington Mines, deposit ID 10297786, is the only mine located within the project study area; it is
located north of US 17 Business along the Cape Fear River. It is a past producing sand and granite mine
and no longer in operation.
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3.3.7 Floodplains/Floodways

Both Brunswick and New Hanover counties participate in the National Flood Insurance Program, and
portions of the project study area are within the 100-year floodplain. Figure 3-9 shows floodplains in the
project study area.

3.3.8 Protected Lands

3.3.8.1 Wild and Scenic Rivers

No rivers or sections of river within or near the project study area are designated as Wild, Scenic, or
Recreational under the National Wild and Scenic Rivers Act of 1968.

3.3.8.2 State/National Forests

No state or national forests are located in the project study area.

3.3.8.3 Gamelands and Preservation Areas

No gamelands are located in the project study area. Thirteen Natural Heritage Program Natural Areas
(NHPNA) or managed preservation areas are located within the project study area (NCDOT 2015e). The
13 NHPNA sites are listed below and shown on Figure 3-10.

= Barnards Creek Natural Area

=  Battle Royal Bay

=  Brunswick River/Cape Fear River Marshes
=  Clarendon Plantation Limesinks

= Greenfield Lake

= Little Green Swamp

= Lower Cape Fear River Aquatic Habitat

=  Mott Creek Natural Area

= Pleasant Oaks/Goose Landing Plantations
= South Wilmington Sandhills

= Sturgeon Creek Tidal Wetlands

®= Town Creek Aquatic Habitat

=  Town Creek Marshes and Swamp

In addition, most of Eagles Island is managed as a dedicated nature preserve. NCDOT manages three
separate mitigation sites within the project study area. The mitigation sites are plots of land that are
owned or maintained by NCDOT for stream, wetland, or threatened and endangered species mitigation
credits. One mitigation site is located on Eagle Island, northeast of the US 17/US 74 interchange.
Another mitigation site is located in the southwest portion of the project study area near the junction of
US 17 and Maco Road Northeast. The third mitigation site is located in the northwestern portion of the
project study area on the western side of 1-140.
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3.4 Cultural Resources

The proposed project is subject to compliance with Sections 106 and 110 of the National Historic
Preservation Act (NHPA) of 1966, as amended (36 CFR 800), which requires federal agencies to take into
account the effects of their undertaking on properties listed on or eligible for listing on the NRHP
(including archaeological sites) and afford the Advisory Council on Historic Preservation an opportunity
to comment on the effects of the undertaking.

Section 110(f) of the NHPA requires that federal agencies considering undertakings that may directly
and adversely affect National Historic Landmarks (NHLs), “to the maximum extent possible, undertake
such planning and actions as may be necessary to minimize harm to such landmark, and shall afford the
Advisory Council on Historic Preservation a reasonable opportunity to comment on the undertaking”
[Section 110(a)(2)(B) and Section 110(f)].

The methods used to identify historic architectural and archaeological resources in the project study
area and the results of those investigations are described in this section.

3.4.1 Historic Architectural Resources

The information in this section is from the Historic Architecture Eligibility Evaluation Report prepared for
this project (NCDOT 2016c), with historical context drawn from the Terrestrial Cultural Resources
Background Report (NCDOT 2009). An architectural resources survey was conducted in early 2011. Eight
of the resources identified by the survey were listed in the NRHP (NRHP-listed) or determined eligible
for listing (NRHP-eligible). A letter from the State Historic Preservation Office (HPO) dated June 13, 2016,
concurring with the status of the historic resources listed in Table 3-9 is provided in Appendix A. An
additional study for STIP Project U-5729 identified two historic resources determined eligible for NRHP
listing (see HPO concurrence form dated February 12, 2019, in Appendix A). These historic resources are
summarized in Table 3-8 and shown on Figure 3-11. Detailed descriptions and photographs of the
resources are provided in the Historic Architecture Eligibility Evaluation Report (NCDOT 2016c) and the
Historic Structures Survey Report for STIP U-5729 (NCDOT 2018c).

Table 3-8: Historic Architectural Resources in the Project Study Area

- Neme ] T

Devereux H. Lippitt House or Clarendon House NRHP-eligible
Goodman House and Doctor’s Office NRHP-eligible
Hanover Heights Historic District NRHP-eligible

Lake Forest Defense Housing Historic District NRHP-eligible
Sunset Park Historic District NRHP-listed

USS North Carolina NRHP-listed and NHL
Wilmington Historic District NRHP-listed
Wilmington National Guard Armory NRHP-eligible
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Table 3-8: Historic Architectural Resources in the Project Study Area

e ] e

Jacob and Sarah Horowitz House NRHP-eligible

Sunset Park School NRHP-eligible

The Wilmington Historic District comprises much of downtown Wilmington. This district was listed on
the NRHP in 1974 and had its boundaries expanded in 2003. The USS North Carolina, a World War Il era
battleship listed on the NRHP and designated as an NHL, is located along the western bank of the Cape
Fear River. The Sunset Park Historic District is listed on the NRHP and is located along US 421. The
district is bounded by Sunset Avenue to the north and Southern Boulevard to the south. Across the road
from the Sunset Park Historic District is the Wilmington National Guard Armory, which has been
determined to be NRHP eligible. The Hanover Heights Historic District is also NRHP-eligible, comprising
approximately 100 residential acres in Wilmington, just southeast of the intersection of Carolina Beach
Road and Shipyard Boulevard. The Lake Forest Defense Housing, a neighborhood of World War Il era
housing, has been determined to be NRHP-eligible. The Jacob and Sarah Horowitz House is located on
Carolina Beach Road, just north of the Sunset Park Historic District. The former Sunset Park School is
located along Carolina Beach Road, across from the Sunset Park Historic District.

Two historic resources within Brunswick County have been determined to be NHRP-eligible. The
Goodman House and Doctor’s Office is located at the western end of the project study area, near the
interchange of I1-140 and US 17. The Devereux H. Lippitt House, alternatively referred to as the
Clarendon House, was constructed in 1923 and is located between NC 133 and the Cape Fear River.

3.4.2 Archaeological Resources

A GIS model was developed in 2011 to analyze the potential presence of archaeological resources within
the project study area. The methods and findings of this predictive model are reported in detail in the
Terrestrial Archaeological Resources Predictive Model report (NCDOT 2011) and in the 2017 updated
report, which revises the 2011 predictive model corridors using the 12 alternatives chosen for detailed
study in 2014 (NCDOT 2017f).

The predictive model uses several factors to classify the project study area into areas of high likelihood
or low likelihood for the presence of prehistoric or historic archaeological resources. Factors that were
used to predict the likelihood of prehistoric resource presence include topographic setting, proximity to
water, soil drainage, and land disturbance. The same factors were used to predict the likelihood of the
presence of historic resources, with the addition of proximity to historic roads. Mathematical formulas
were created to predict presence likelihoods of both prehistoric and historic resources. These formulas
weighted the factors according to their supposed level of influence on the likelihood of archaeological
resource presence.

The results of the model show that, excluding areas of water, 38.6 percent of the analysis area was
assigned a high likelihood for the presence of either prehistoric or historic resources, and 61.4 percent
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was assigned a low likelihood for the presence of any archaeological resources. The 2017 updated
report also compared the presence of known archaeological sites to the results of the model (NCDOT
2017f). Known site data were obtained in October 2016 from the North Carolina Office of State
Archaeology, and data show that 136 previously recorded archaeological sites are located within the
project study area. Of these sites, 114 (83.8 percent) are located completely or partially within areas
that were classified by the GIS model as high probability.

3.5 Natural Environment Characteristics

Aspects of the existing natural environment in the project study area presented in this section include
soils and geology, biotic communities and wildlife, water resources, and jurisdictional issues such as
wetlands and protected species. Unless otherwise cited, information in this section was obtained from
the Natural Resources Technical Report (NRTR) prepared for this project (NCDOT 2017c).

The project study area is located in the coastal plain physiographic province of North Carolina.
Topography in the project vicinity is characterized as nearly level, with wide upland surfaces. Elevations
in the project study area range from sea level to 75 feet above mean sea level. Land use within the
project vicinity includes a mixture of residential, commercial, industrial, agricultural, and forested
woodland areas.

3.5.1 Soils/Geology

The Brunswick County Soil Survey identifies 24 soil unit types within the Brunswick County portion of the
project study area (US Department of Agriculture [USDA] 1986). Additionally, the New Hanover County
Soil Survey identifies 21 soil unit types within the New Hanover County portion of the project study area
(USDA 1977). The soil series prevalent in the project study area include the Baymeade, Torhunta,
Dorovan, and Leon series. Table 3-9 lists the soil series, drainage class, and hydric status.

Table 3-9: Soils in the Project Study Area

m Mapping Unit Drainage Class Hydric Status

Brunswick County

Baymeade fine sand, 1 to 6 percent slopes BaB Well drained Hydric®
Baymeade and Marvyn soils, 6 to 12 percent BDC Well drained Hydric®
slopes

Blanton fine sand, 0 to 5 percent slopes BnB Moderately well drained Hydric®
Bragg fine sandy loam, 2 to 6 percent slopes BrB Well drained Nonhydric
Chowan silt loam CH Poorly drained Hydric
Dorovan muck DO Very poorly drained Hydric
Foreston loamy fine sand Fo Moderately well drained Hydric®
Goldsboro fine sandy loam, 0 to 2 percent GoA Moderately well drained Nonhydric
slopes

Affected Environment 3-34



Cape Fear CrossingDraft Environmental Impact Statement

Table 3-9: Soils in the Project Study Area

m Mapping Unit Drainage Class Hydric Status

Lafitte muck Very poorly drained Hydric
Leon fine sand Lo Poorly drained Hydric
Lynchburg fine sandy loam Ly Somewhat poorly drained  Hydric®
Mandarin fine sand Ma Somewhat poorly drained  Hydric®
Muckalee loam Mk Poorly drained Hydric
Murville mucky fine sand Mu Very poorly drained Hydric
Newhan fine sand, dredged, 2 to 3 percent NhE Excessively drained Nonhydric
slopes
Norfolk loamy fine sand, 2 to 6 percent slopes NoB Well drained Hydric®
Onslow fine sandy loam On Moderately well drained Hydric®
Pactolus fine sand, 0 to 2 percent slopes PaA Moderately well drained Hydric®
Pantego mucky loam Pn Very poorly drained Hydric
Rains fine sandy loam Ra Poorly drained Hydric
Tomahawk loamy fine sand Tm Moderately well drained Hydric®
Torhunta mucky fine sandy loam To Very poorly drained Hydric
Woodington fine sandy loam Wo Poorly drained Hydric
Yaupon silty clay loam, 0 to 3 percent slopes YaB Somewhat poorly drained  Hydric®
New Hanover County
Baymeade fine sand, 1 to 6 percent slopes Be Well drained Nonhydric
Baymeade-Urban land complex, 1 to 6 percent Bh — Hydric®
slopesb
Borrow pitsb Bp = Nonhydric
Craven fine sandy loam, 1 to 4 percent slopes Cr Moderately well drained Nonhydric
Dorovan soils DO Very poorly drained Hydric
Johnston soils JO Very poorly drained Hydric
Kenansville fine sand, 0 to 3 percent slopes Ke Well drained Nonhydric
Kureb sand, 1 to 8 percent slopes Kr Excessively drained Hydric®
Kureb-Urban land complex, 1 to 8 percent Ku — Hydric®
slopesb
Lakeland sand, 1 to 8 percent slopes La Excessively drained Nonhydric
Leon sand Le Poorly drained Hydric
Leon-Urban land complex® Lo = Hydric
Lynchburg fine sandy loam Ls Somewhat poorly drained  Hydric®
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Table 3-9: Soils in the Project Study Area

“ Mapping Unit Drainage Class Hydric Status

Lynn Haven fine sand Poorly drained Hydric
Murville fine sand Mu Very poorly drained Hydric
Norfolk fine sandy loam, 0 to 4 percent slopes No Well drained Nonhydric
Rimini sand, 1 to 6 percent slopes Rm Excessively drained Hydric®
Seagate fine sand Se Somewhat poorly drained  Hydric®
Tidal marsh® ™ — Hydric
Urban land® Ur — Nonhydric
Wakula sand, 1 to 8 percent slopes Wa Somewhat excessively Nonhydric
drained
Wrightsboro fine sandy loam, 0 to 2 percent Wr Moderately well drained Nonhydric
slopes

Source: NCDOT (2017c).
? Soils that are primarily nonhydric, but may contain hydric inclusions.
b Drainage class not provided in the New Hanover County soil survey for the indicated soil series.

3.5.2 Biotic Communities and Wildlife

Biotic resources in the project study area include both terrestrial and aquatic communities. The
composition of these communities is reflective of the topography, soils, hydrologic influences, and past
and present land uses. The following sections describe the existing vegetation and associated wildlife
that have been identified within the project study area.

3.5.2.1 Terrestrial Communities and Wildlife

Terrestrial Communities

Fifteen terrestrial communities were identified in the detailed study alternative corridors. Table 3-10
summarizes the terrestrial community coverage within the project study area. A brief description of
each community type follows.

Table 3-10: Coverage of Terrestrial Communities in the Detailed Study Alternative Corridors

Maintained/Disturbed 2,455
Mesic Pine Flatwoods 1,084
Salt/Brackish Marsh 735
Pine Plantation 668
Wet Pine Flatwoods 329
Pocosin 197
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Table 3-10: Coverage of Terrestrial Communities in the Detailed Study Alternative Corridors

Cypress/Gum Swamp — Blackwater Subtype 172
Nonriverine Wet Hardwood Forest 154
Coastal Plain Small Stream Swamp — Blackwater Subtype 111
Estuarine Woody Wetland 76
Cutover 73
Xeric Sandhill Scrub 34
Coastal Plain Bottomland Hardwood — Blackwater Subtype 24
Nonriverine Swamp Forest 8
Small Depression Pocosin 5
TOTAL® 6,125

Source: NCDOT (2017c).
® Open water accounts for 256.9 acres of the project study area.

Maintained/Disturbed

This community consists of areas that are periodically maintained by human influences, such as roadside
and power line rights-of-way, regularly mowed lawns, commercial and industrial properties, and open
areas. All of these land uses tend to have similar vegetation, with few large trees and abundant
herbaceous cover. The tree species observed in the project study area include loblolly pine, red maple,
sweet-gum, live oak, black cherry, white oak, and longleaf pine; however, residential properties tend to
have a variety of large tree species. Two common shrubs observed occurring both naturally and as
escaped plants are wild and cultivated roses and wax myrtle. Common fescue is the dominant
groundcover species throughout most of the area. Other groundcover and herbaceous species include
goldenrod, broomsedge, dog-fennel, Bermuda grass, and Japanese honeysuckle.

Mesic Pine Flatwoods

This community was found on mesic (non-wetland) flats in the detailed study alternative corridors,
which commonly occur on the breaks of interstream divides. This community contains a closed to open
canopy of longleaf or loblolly pine, occasionally mixed with hardwood species like sweet-gum or red
maple. The understory ranges from sparse to dense and contains species such as southern red oak, post
oak, blackjack oak, mockernut hickory, and sweet-gum. A low shrub layer of varying density is generally
present. Common species include inkberry, large gallberry, fetterbush, sweet bay, red bay, giant cane,
and creeping blueberry. The herb layer is dominated by wiregrass and bracken fern, but also contains
lesser quantities of broomstraw and panic grass.

Salt/Brackish Marsh

This community is the dominant community along the Cape Fear River, Brunswick River, Alligator Creek,
and portions of Mallory Creek and Little Mallory Creek. These areas are subject to regular or occasional
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flooding by tides, including wind tides. This community contains scattered specimens of bald and pond
cypress, but it is dominated mainly by herbaceous vegetation. Dominant species include common reed,
narrow-leaf cattail, black needlerush, smooth cordgrass, and arrow arum.

Pine Plantation

This community is scattered throughout the project study area, primarily in Brunswick County, on large
tracts of land being managed for timber production. The dominant canopy species is loblolly pine. The
understory is usually sparse and contains species such as sweet-gum and red maple. Shrub species
include wax myrtle and fetterbush. The herb layer is also sparse but includes creeping blueberry and
bracken fern. Woody vines such as Japanese honeysuckle and common greenbrier are also present.

Wet Pine Flatwoods

This community occurs on seasonally wet to frequently wet locations that were most commonly
observed in broad areas of interstream divides within the project study area. The community often
serves as headwaters to the small stream swamp community. While seasonally saturated, this
community may become quite dry for part of the year. This community has a canopy of longleaf,
loblolly, or pond pine, or any combination of the three species. The understory is sometimes absent but
usually contains volunteer hardwoods. The shrub layer varies in density and contains species similar to
those in the Mesic Pine Flatwoods community. The herb layer generally includes cinnamon fern, bushy
bluestem, and various sedges.

Pocosin

This community occurs on poorly drained interstream flats, primarily in the northwest portion of the
project study area. A dense shrub layer approximately 4 to 8 feet tall is common, with little evidence of
fire. Pocosins are dominated by fetterbush, titi, and inkberry, with abundant laurel greenbrier. Scattered
pond pine, swamp bay, loblolly bay, and sweet bay were also commonly observed. Herbs are usually
absent beneath the dense shrub layer.

Cypress/Gum Swamp - Blackwater Subtype

This community most commonly occurs as backswamp areas to larger perennial streams and open
bodies of water. In the project study area, this community is prevalent along Mallory Creek and Morgan
Branch, as well as some large tributaries to these creeks. The canopy is dominated by swamp black gum,
bald cypress, or pond cypress. The understory and shrub layer is usually poorly developed or absent.
Swamp black gum and red maple are the most typical species, with swamp bay, sweet bay, and
buttonbush occurring in places. Observed shrub species included titi and fetterbush. The herb layer
ranges from nearly absent to moderately-covered. Species include lizard’s tail, sedge, and netted chain-
fern.

Nonriverine Wet Hardwood Forest

This community occurs on poorly drained interstream flats in the project study area, and often serves as
headwaters to the small stream swamp community. This community is dominated by various hardwood
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trees typical of bottomlands. Common species include swamp chestnut oak, laurel oak, yellow poplar,
sweet-gum, red maple, and swamp black gum. The understory includes species such as musclewood, red
maple, and American holly. The shrub layer is generally sparse to moderately dense. Species include
spicebush, sweet pepperbush, highbush blueberry, wax myrtle, giant cane, and red chokeberry. Vines
such as poison ivy, trumpet creeper, and grape are common. The herb layer includes Christmas fern and
netted chain-fern.

Coastal Plain Small Stream Swamp - Blackwater Subtype

This community is found on floodplains of small blackwater streams throughout the project study area.
The canopy is dominated by various combinations of bald cypress, swamp black gum, and other
blackwater river floodplain species including sweet-gum, yellow poplar, red maple, laurel oak, swamp
chestnut oak, river birch, loblolly pine, and pond pine. The understory also contains a wide range of
species including musclewood, red maple, American holly, sweet bay, swamp bay, and titi. The shrub
layer ranges from sparse to moderately dense. Dominant species include coastal doghobble, fetterbush,
giant cane, wax myrtle, and swamp palmetto. Poison ivy vines are particularly common in this
community along with common greenbrier and laurel greenbrier. Herbs include sedges, lizard’s tail, and
false nettle.

Estuarine Woody Wetland

This community occurs on the fringe of the salt/brackish marsh community and serves as a transition to
nearby uplands. Canopy vegetation includes loblolly pine, willow oak, red maple, and an occasional bald
cypress. Shrub species include eastern red cedar, silverling, and wax myrtle. Herbaceous vegetation
include sedges, narrow-leaf cattail, soft rush, and cinnamon fern.

Cutover

This community consists of early forest successional areas that have been logged within five years. Small
loblolly and pond pines are common growing beneath larger shrub and herbaceous species that are the
first to establish in these areas. Aside from the pines, the dominant species include sweet-gum, red
maple, inkberry, wax myrtle, red chokeberry, fetterbush, common greenbrier, blackberry, Japanese
honeysuckle, broomsedge, and goldenrods.

Xeric Sandhill Scrub

This community consists of coarse, deep sand ridges; Carolina bay rims; and sandy uplands. These areas
are the driest in the project study area and usually have an open canopy of longleaf pine, with an
understory of turkey oak. Sassafras, poison oak, and persimmon were occasionally observed. A sparse to
moderately dense herb layer consists of species such as wiregrass and spikemoss.

Coastal Plain Bottomland Hardwood- Blackwater Subtype

This community is seasonally to intermittently flooded, and was observed on the floodplains of some
larger streams in the project study area. The canopy is dominated by various combinations of
bottomland hardwoods and conifers. Species observed included laurel oak, water oak, red maple,
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loblolly pine, and sweet-gum. The understory includes red maple, swamp bay, American holly, and
sweet bay. The shrub layer often includes titi and giant cane. Vines are sometimes dense with common
greenbrier, poison ivy, and muscadine comprising this layer. The herb layer is poorly developed but
includes occurrences of cinnamon fern, Christmas fern, Virginia chain-fern, netted chain-fern, and royal
fern.

Nonriverine Swamp Forest

This community consists of very poorly drained upland flats that are saturated or seasonally inundated
by the high water table. In the project study area, this community almost always drains to a nearby
small stream. The canopy contains varying mixtures of pond cypress, bald cypress, swamp black gum,
loblolly pine, pond pine, yellow poplar, and red maple. Understory species that were observed included
sweet bay, swamp bay, titi, fetterbush, sweet pepperbush, highbush blueberry, and laurel greenbrier.
Typical herbs include Virginia chain-fern, netted chain-fern, sedges, and sphagnum moss.

Small Depression Pocosin

This community occurs in the form of small depressions surrounded by sandy uplands. These areas are
seasonally flooded or intermittently exposed and may receive drainage from surrounding sandy areas. In
the project study area, this community is commonly surrounded by the mesic pine flatwoods
community. A dense to fairly dense shrub layer was observed, with species including fetterbush, titi,
inkberry, sweet pepperbush, blue huckleberry, highbush blueberry, and lamb-kill. The canopy is usually
dominated by pond pine, red maple, or swamp bay, with other common species such as sweet bay,
swamp black gum, pond cypress, loblolly pine, and loblolly bay. Laurel greenbrier was the most common
vine found in this community. Herbs are generally sparse, but cinnamon fern, Virginia chain-fern, netted
chain-fern, and sedges were the most commonly observed.

Invasive Species

Fifteen species listed in NCDOT Invasive Exotic Plants of North Carolina were found to occur in the
project study area (NCDOT 2008). The species identified were tree-of-heaven (Threat level 1), Chinese
Privet (Threat level 1), multiflora rosa (Threat level 1), Japanese grass (Threat level 1), kudzu (Threat
level 1), hydrilla (Threat level 1), mimosa (Threat level 2), autumn olive (Threat level 2), shrub lespedeza
(Threat level 2), bamboo (Threat level 2), Johnson grass (Threat level 2), English ivy (Threat level 2),
Japanese honeysuckle (Threat level 2), Chinese wisteria (Threat level 2), and Bradford pear (Threat level
3).

Terrestrial Wildlife

Terrestrial communities in the project study area are comprised of both natural and disturbed habitats
that may support a diversity of wildlife species. Species observed during field investigations are
discussed below. Species for which there was evidence in the form of scat or tracks are also included in
the discussion.
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Mammal species that were observed utilizing forested habitats and stream corridors within the project
study area include beaver, black bear, coyote, eastern cottontail, gray squirrel, cotton mouse, raccoon,
gray fox, Virginia opossum, white-tailed deer, and woodchuck. Birds that were observed using forest and
forest edge habitats include American crow, American woodcock, Carolina chickadee, bobwhite quail,
cardinal, Carolina wren, common flicker, pileated woodpecker, red-bellied woodpecker, eastern
bluebird, mockingbird, mourning dove, myrtle warbler, pine warbler, tufted titmouse, prothonotary
warbler, wild turkey, wood thrush, and yellow-rumped warbler. Birds observed using the open habitat
or water bodies within the project study area include belted kingfisher, Canada goose, Cooper’s hawk,
field sparrow, gray catbird, great blue heron, great egret, green heron, laughing gull, ring-billed seagull,
mallard, osprey, red-tailed hawk, turkey vulture, and red-winged blackbird. Reptile and amphibian
species observed using terrestrial communities in the project study area include black racer, eastern box
turtle, eastern fence lizard, eastern king snake, five-lined skink, eastern garter snake, green anole, rat
snake, six-lined racerunner, rough green snake, copperhead, spring peeper, and southern toad.

3.5.2.2 Aquatic Communities and Wildlife

Aquatic communities in the project study area consist of perennial and intermittent coastal plain
streams, swamps, small depression ponds, and community lakes. These communities can support
various fish, reptile, and amphibian species, as well as mollusks and crustaceans. Species observed in or
along perennial streams in the project study area include brown water snake, snapping turtle, bluegill,
eastern crayfish, green treefrog, barking treefrog, and water moccasin. Intermittent streams in the
project study area are relatively small in size but support crayfish, yellowbelly slider, bullfrogs, and
various benthic macroinvertebrates. Pond, lake, and swamp habitats support bluegill, largemouth bass,
snapping turtle, crayfish, bullfrogs, American alligator, spotted turtle, green treefrog, brown water
snake, and water moccasin.

3.5.3 Water Resources
Water resources in the project study area are part of the Cape Fear River basin (US Geological Survey
[USGS] Hydrologic Unit 03030005).

3.5.3.1 Streams

A total of 65 jurisdictional streams were identified in the detailed study alternative corridors. The
physical and jurisdictional characteristics of these streams are provided in Table 3-11, and the location
of these streams is reflected on Figure 3-12 through Figure 3-29. No High Quality Waters (HQW),
Outstanding Resource Waters (ORW), or water supply watersheds (WS-l or WS-II) are within 1 mile
downstream of the project study area.
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Table 3-11: Physical and Jurisdictional Characteristics of Streams in the Study Area

Length in
bwa Best Usage B?nk Bar.ikful Water Channel . . Study Jurisdictional Com.p.e ns?tory
Stream Name Index e it Height Width Depth Velocity Clarity e e Mitigation
Classification . Substrate Area Classification :
Number (feet) (feet) (inches) Required
(feet)
1SB UT to Jackeys Creek 18-77-3 C;Sw 0.5-1 0.5 2-6 Sand Slow Slightly 1,218 Perennial Yes
Turbid
1SC UT to Jackeys Creek 18-77-3 C;Sw 0.5-1 2-4 2-4 Sand Slow Slightly 1,268 Intermittent Yes
Turbid
242 Perennial
2SC UT to Piney Branch 18-77-3-1 C;Sw 4-8 3-4 4-6 Silt/Sand Moderate Slightly 1,226 Intermittent Yes
Turbid
464 Perennial
Piney Piney Branch 18-77-3-1 C;Sw 3-5 3-7 6-12 Sand Moderate Clear 1,345 Perennial Yes
Branch
3SA UT to Mallory Creek 18-78 C;Sw 2-3 2-3 6-12 Silt/Sand Moderate Clear 574 Intermittent Yes
3SB UT to Mallory Creek 18-78 C;Sw 3-4 2-3 6-12 Silt/Sand Moderate Clear 1,121 Intermittent Yes
3sC? UT to Mallory Creek 18-78 C;Sw — — — — — — 3,239 Perennial Yes
5SA UT to Barnards Creek 18-80 C;Sw 0.5 2-4 2-6 Silt/Sand Slow Clear 717 Intermittent Yes
5SB UT to Barnards Creek 18-80 C;Sw 4-6 2-4 2-6 Silt/Sand Slow Slightly 730 Intermittent Yes
Turbid
55D UT to Barnards Creek 18-80 C;Sw 4-6 2-4 2-6 Silt/Sand Slow Slightly 153 Intermittent Yes
Turbid
5SF UT to Barnards Creek 18-80 C;Sw 0.5-2 2-3 2-8 Sand Moderate Slightly 938 Intermittent Yes
Turbid
55G UT to Barnards Creek 18-80 C;Sw 0.5 3-4 24-36 Sand Moderate Slightly 2,923 Perennial Yes
Turbid
5SH UT to Barnards Creek 18-80 C;Sw 0.5 2-4 6-12 Sand Moderate Clear 483 Perennial Yes
5SI UT to Barnards Creek 18-80 C;Sw 0.5 2-4 6-12 Sand Moderate Slightly 499 Perennial Yes
Turbid
5S) UT to Barnards Creek 18-80 C;Sw 0.5 3-4 24-36 Sand Moderate Slightly 413 Perennial Yes
Turbid
55K UT to Barnards Creek 18-80 C;Sw 0.5-2 2-5 2-18 Si/Sa/G Moderate Slightly 388 Intermittent Yes
Turbid
631 Perennial
55X UT to Barnards Creek 18-80 C;Sw 0.5-1 2-4 12-24 Silt/Sand Slow Clear 1,252 Perennial Yes
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Table 3-11: Physical and Jurisdictional Characteristics of Streams in the Study Area

Length in
bwa Best Usage B?nk Bar.ikful Water Channel . . Study Jurisdictional Com.p.e ns?tory
Stream Name Index e it Height Width Depth Velocity Clarity e e Mitigation
Classification . Substrate Area Classification :
Number (feet) (feet) (inches) Required
(feet)
552 UT to Barnards Creek 18-80 C;Sw 0.5-2 3-5 2-8 Sand Moderate Slightly 423 Intermittent Yes
Turbid
824 Perennial
Marina Cape Fear River - 18-(71) SC 4-10 400 >120 Silt/Sand Slow Turbid 1,443 Perennial Yes
Marina
Morgan Morgan Branch 18-81-7 C;Sw 2-7 4-40 12— Silt/Sand Moderate Slightly 2,517 Perennial Yes
Branch >120 Turbid
65C UT to Jackeys Creek 18-77-3 C;Sw 2-3 3-5 6 Sand Slow Slightly 1,082 Intermittent Yes
Turbid
Jackeys Jackeys Creek 18-77-3 C;Sw 1-2 6-10 10-24 Sand Slow Turbid 601 Perennial Yes
Creek
7SB UT to Jackeys Creek 18-77-3 C;Sw 1-2 1-2 4-6 Sand Slow Slightly 237 Perennial Yes
Turbid
8SA UT to Brunswick River 18-77 SC 0.5-1 4-5 6-18 Silt/Sand Slow Slightly 708 Perennial Yes
Turbid
8SB UT to Brunswick River 18-77 SC 2-4 3-4 2-6 Sand Slow Slightly 135 Perennial Yes
Turbid
8SC UT to Brunswick River 18-77 SC 4-5 3-4 1-5 Sand Slow Slightly 305 Intermittent Yes
Turbid
Alligator Alligator Creek 18-75 SC;Sw 4-10 100 >120 Silt/Sand Moderate Turbid 1,138 Perennial Yes
Creek
Brunswick Brunswick River 18-77 SC 4-10 300 >120 Silt/Sand Moderate Turbid 1,079 Perennial Yes
River
9SA UT to Cape Fear River 18-(71) SC 4-10 40 >120 Silt/Sand Moderate Turbid 708 Perennial Yes
Cape Fear Cape Fear River 18-(71) SC 4-10 3,000 >120 Silt/Sand Moderate Turbid 5,176 Perennial Yes
River
Bishop Bishop Branch 18-81-7-1 C;Sw 1-2 5-10 10-24 Silt/Sand Moderate Turbid 5,865 Perennial Yes
Branch
10SA UT to Morgan Branch 18-81-7 C;Sw 1-2 2-4 6-10 Sand Slow Slightly 473 Perennial Yes
Turbid
10SB UT to Bishop Branch 18-81-7-1 C;Sw 0.5-1.5 2-4 6-12 Silt Slow Turbid 2,685 Intermittent Yes
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Table 3-11: Physical and Jurisdictional Characteristics of Streams in the Study Area

Length in

bwa Best Usage B?nk Bar.ikful Water Channel . . Study Jurisdictional Com.p.e ns?tory
Stream Name Index e it Height Width Depth Velocity Clarity e e Mitigation
Classification . Substrate Area Classification :
Number (feet) (feet) (inches) Required
(feet)

10SD UT to Bishop Branch 18-81-7-1 C;Sw 1-2 2-3 4-8 Silt/Sand Slow Slightly 23 Intermittent Yes
Turbid

10SE UT to Bishop Branch 18-81-7-1 C;Sw 0.5-1 5-6 6-12 Sand Slow Turbid 1,453 Perennial Yes

222 Intermittent

10SF° UT to Bishop Branch 18-81-7-1 C;Sw — — — — — — 1,387 Perennial Yes

10SG UT to Morgan Branch 18-81-7 C;Sw 0.5 2-4 1-5 Sand Moderate Slightly 1,387 Perennial Yes
Turbid

10SH UT to Morgan Branch 18-81-7 C;Sw 0.5 2-4 1-5 Sand Slow Slightly 877 Perennial Yes
Turbid

10sSI UT to Morgan Branch 18-81-7 C;Sw 0.5 3-5 12 Sand Slow Slightly 3,239 Perennial Yes
Turbid

10S) UT to Morgan Branch 18-81-7 C;Sw 0.5 1-2 1-3 Sand Slow Slightly 93 Intermittent Yes
Turbid

10SK UT to Morgan Branch 18-81-7 C;Sw 0.5-1 5-15 12-36 Sand Slow Slightly 114 Perennial Yes
Turbid

10SL UT to Morgan Branch 18-81-7 C;Sw 0.5-1 5-12 12-36 Sand Slow Slightly 889 Perennial Yes
Turbid

10SN® UT to Morgan Branch 18-81-7 C;Sw — — — — — — 113 Intermittent Yes

10s0° UT to Morgan Branch 18-81-7 C;Sw — — — — — — 281 Intermittent Yes

13SA UT to Greenfield Lake 18-76-1 C;Sw 0.5-1 1-2 4 Sand Slow Clear 451 Perennial Yes

Mallory Mallory Creek 18-78 C;Sw 2-10 8-25 12-96 Silt/Sand Moderate Slightly 7,857 Perennial Yes
Creek® Turbid

Little Little Mallory Creek 18-78-1 C;Sw 2-10 2-30 4-96 Silt/Sand Moderate Slightly 2,527 Perennial Yes
Mallory Turbid

Creek
Goodland Goodland Branch 18-81-8 C;Sw — — — — — — 1,358 Perennial Yes
Branch
20SA UT to Town Creek 18-81 C;Sw 1-2 2-4 2-6 Silt/Sand Slow Clear 692 Intermittent Yes
20SC UT to Goodland 18-81-8 C;Sw 0.5-1 2-3 0-6 Silt/Sand Slow Clear 1,175 Intermittent Yes
Branch
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Table 3-11: Physical and Jurisdictional Characteristics of Streams in the Study Area

Length in

bwa Best Usage B?nk Bar.ikful Water Channel . . Study Jurisdictional Com.p.e ns?tory
Stream Name Index e it Height Width Depth Velocity Clarity e e Mitigation
Classification . Substrate Area Classification :
Number (feet) (feet) (inches) Required
(feet)

20SD UT to Goodland 18-81-8 C;Sw 0.5-1 3-4 0-6 Silt/Sand Slow Clear 214 Intermittent Yes
Branch

20SE UT to Goodland 18-81-8 C;Sw 0.5-1 3-4 0-6 Silt/Sand Slow Clear 1,469 Perennial Yes
Branch

20SF UT to Goodland 18-81-8 C;Sw 0.5-1 2-3 0-6 Silt/Sand Moderate Clear 581 Intermittent Yes
Branch

20SY UT to Town Creek 18-81 C;Sw 0.5-1 3-5 4-12 Silt/Sand Slow Slightly 612 Perennial Yes

Turbid
Greenfield Greenfield Creek 18-76 SC;Sw 4-6 10-15 12-24 Silt/Sand Moderate Turbid 1,080 Perennial Yes
Creek
26SB UT to Greenfield Creek 18-76 SC;Sw 4-6 10-15 12-24 Silt/Sand Moderate Turbid 1,004 Perennial Yes
26SC UT to Greenfield Creek 18-76 SC;Sw 4-5 10 12-24 Si/Sa/G Moderate Slightly 114 Perennial Yes
Turbid

5XSA UT to Piney Branch 18-77-3-1 C;Sw 1-2 3-4 6-12 Silt/Sand Moderate Clear 845 Perennial Yes

5XSB UT to Piney Branch 18-77-3-1 C;Sw 4-6 8-10 6-18 Silt/Sand Moderate Clear 183 Perennial Yes

9XSB UT to Greenfield Lake 18-76-1 C;Sw 6-8 10-12 6-18 Si/Sa/G Moderate Clear 285 Perennial Yes

9XSC UT to Greenfield Lake 18-76-1 C;Sw 0.5-1 2-3 0-6 Silt/Sand Slow Clear 481 Intermittent Yes

29XSA UT to Sturgeon Creek 18-77-1 C;Sw 1-1.5 3-4 4-12 Silt/Sand Moderate Clear 166 Intermittent Yes

133 Perennial

29XSB UT to Sturgeon Creek 18-77-1 C;Sw 1-1.5 3-4 2-8 Silt/Sand Moderate Clear 236 Perennial Yes

32XSA UT to Jackeys Creek 18-77-3 C;Sw 6-8 8-10 6-12 Silt Slow Clear 913 Perennial Yes

32XSB UT to Jackeys Creek 18-77-3 C;Sw 6-8 10-12 6-12 Silt Moderate Clear 1,231 Perennial Yes

Source: NCDOT (2017c).

UT = Unnamed Tributary

® Feature drawn from GIS/topographic map due to flooded site conditions at time of field surveys.

® Feature added from R-2633A delineations after field surveys were completed.

¢ Feature partially drawn from GIS/topographic map due to flooded site conditions at time of field surveys.’
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No North Carolina Section 303(d) streams listed for sedimentation and/or turbidity are within 1 mile of
the project study area. Additionally, no benthic and/or fish monitoring sites are within 1 mile
downstream of the project study area. North Carolina Division of Marine Fisheries (NCDMF) maps
indicate the Cape Fear River as coastal anadromous fish spawning areas (AFSA) in the project study area
(North Carolina Department of Environmental Quality [NCDEQ] 2008). The Brunswick River is listed as
joint AFSA waters between NCDMF and the North Carolina Wildlife Resources Commission (NCWRC) in
the project study area. Alligator Creek is also listed as inland AFSA water under the jurisdiction of
NCWRC within the project study area. Additionally, NCDMF lists the Cape Fear and Brunswick rivers as
primary nursery areas (PNA) within the project study area.

3.5.3.2 Ponds

Fifty-three ponds and one named lake (Greenfield Lake) are located in the detailed study alternative
corridors. The name and location of each pond is shown on Figure 3-12 through Figure 3-28 and a full
description of each pond is provided in the NRTR (NCDOT 2017c). In addition to the ponds, 62 surface
waters in the project study area were identified by the US Army Corps of Engineers (USACE) as
tributaries to Waters of the United States. These features were not assigned an individual map ID.

3.5.3.3 Wetlands

One hundred and thirty-eight jurisdictional wetlands were identified within the detailed study
alternative corridors, as shown on Figure 3-12 through Figure 3-28. Wetland classification and quality
rating data are presented in Table 3-12. All wetlands in the project study area are within the Cape Fear
River basin (USGS Hydrologic Unit 03030005) (NCDOT 2017c).

3.5.4 Jurisdictional Issues

3.5.4.1 Wetlands

Section 404 of the Clean Water Act (CWA) requires regulation of discharges into “Waters of the United
States.” USEPA is the principal administrative agency of the CWA; however, USACE is responsible for
implementation, permitting, and enforcement of the CWA.

Surface waters (lakes, rivers, and streams) and wetlands are subject to jurisdictional consideration under
Section 404 of the CWA. Section 401 of the CWA grants authority to individual states for regulation of
discharges into “Waters of the United States.” Wetlands, streams, and ponds are shown on Figure 3-12
through Figure 3-28.

3.54.2 Protected Species

Federally listed endangered and threatened species are legally protected under the provisions of
Section 7 of the Endangered Species Act (ESA) of 1973, as amended. As a result, any action that is likely
to adversely affect a federally-protected species is subject to review by the US Fish and Wildlife Service
(USFWS) and/or the National Marine Fisheries Service (NMFS).
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Table 3-12: Jurisdictional Characteristics of Wetlands in the Study Area

NCWAM Classification Hydrologic DWQ Wetland Acres in Study
Classification Rating Area

Pocosin Non-riparian 113.0
1WS Pocosin Non-riparian 24 6.2
1WT Headwater Forest Riparian 24 0.6
1WV Headwater Forest Non-riparian 23 8.6
1WW Pocosin Non-riparian 31 7.4
1WX Headwater Forest Non-riparian 23 0.4
1WY Pine Flat Non-riparian 40 32.6
1wz Pocosin Non-riparian 27 2.2
2WA Pine Flat Non-riparian 31 75.9
2WB Headwater Forest Non-riparian 13 3.8
2WC Bottomland Hardwood Forest Riparian 47 4.6
2WE Headwater Forest Non-riparian 10 0.0
3WA Headwater Forest Riparian 64 4.5
Riverine Swamp Forest 28.6
3WB Pocosin Non-riparian 14 1.5
3WC Headwater Forest Riparian 25 1.4
3WD Pocosin Non-riparian 18 11
3WE Pocosin Non-riparian 4 0.2
3WF Pocosin Non-riparian 4 0.1
3WG Non-Riverine Swamp Forest Riparian 59 7.1
3WH Pocosin Non-riparian 14 0.5
3WiI Pocosin Riparian 23 0.3
3wWlJ Headwater Forest Riparian 23 1.0
5WD Headwater Forest Non-riparian 16 3.3
S5WF Headwater Forest Non-riparian 8 0.1
5WG Headwater Forest Non-riparian 8 0.1
5WH Headwater Forest Riparian 37 16.5
5WI Headwater Forest Riparian 13 1.0
5wWIJ Pine Flat Non-riparian 30 29
5WK Pocosin Non-riparian 4 0.0
S5WL Bottomland Hardwood Forest Riparian 42 8.7
5WM Pocosin Non-riparian 10 0.1
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Table 3-12: Jurisdictional Characteristics of Wetlands in the Study Area

NCWAM Classification Hydrologic DWQ Wetland Acres in Study
Classification Rating Area

Salt/Brackish Marsh Tidal
5WP Headwater Forest Riparian 18 0.8
5WwQ Headwater Forest Riparian 18 0.3
6WA® Seep Riparian 10 0.1
6WB Headwater Forest Riparian 10 2.1
6WC Bottomland Hardwood Forest Riparian 28 0.9
6WD Pocosin Non-riparian 14 0.5
6WE Pocosin Non-riparian 14 14.5
6WF Pocosin Non-riparian 18 2.3
6WG Pocosin Non-riparian 26 31.8
7WA Headwater Forest Non-riparian 10 2.3
7WB Hardwood Flat Non-riparian 47 62.6
7WC Headwater Forest Non-riparian 16 0.7
7WD Pocosin Non-riparian 24 8.0
7WE Headwater Forest Non-riparian 26 13.9
7WF Bottomland Hardwood Forest Riparian 49 2.2
TWG Headwater Forest Riparian 16 0.6
SWA Salt/Brackish Marsh Tidal 70 47.8
8WB Headwater Forest Riparian 28 2.3
8WC Non-Riverine Swamp Forest Riparian 20 1.4
8WD Bottomland Hardwood Forest Riparian 24 1.1
8WE Basin Wetland Non-riparian 11 0.3
9WA Salt/Brackish Marsh Tidal 70 270.5
9WB Estuarine Woody Wetland Tidal 74 94.2
10WA Riverine Swamp Forest Riparian 68 52.5
10WB Riverine Swamp Forest Riparian 60 10.4
10wWcC Bottomland Hardwood Forest Riparian 33 2.5
10WD Headwater Forest Non-riparian 10 1.6
10WE Bottomland Hardwood Forest Riparian 35 3.8
10WF Pocosin Non-riparian 20 6.4
10WG Headwater Forest Riparian 28 0.6
10WH/WI Headwater Forest Riparian 31 1.5
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Table 3-12: Jurisdictional Characteristics of Wetlands in the Study Area

NCWAM Classification Hydrologic DWQ Wetland Acres in Study
Classification Rating Area

10WJ Headwater Forest Riparian
10WK Headwater Forest Non-riparian 16 0.3
10WL Seep Riparian 16 0.0
10WM Headwater Forest Riparian 48 2.8
10WN Headwater Forest Non-riparian 27 0.8
10WO0 Headwater Forest Non-riparian 18 0.2
10WP Pocosin Non-riparian 26 3.1
1mnowQ Headwater Forest Non-riparian 18 0.4
10WR Non-Riverine Swamp Forest Riparian 22 0.7
10WS Seep Non-riparian 14 0.1
10WT Headwater Forest Non-riparian 18 0.8
10WU Headwater Forest Non-riparian 45 2.1
13WA Salt/Brackish Marsh Tidal 42 2.7
13WD Salt/Brackish Marsh Tidal 42 1.5
14WA Headwater Forest Riparian 27 5.8
14WB Headwater Forest Non-riparian 20 3.3
14WC Pocosin Non-riparian 12 0.2
15WA Riverine Swamp Forest Riparian 64 88.0
15WB Basin Wetland Non-riparian 10 0.2
20WA Riverine Swamp Forest Riparian 43 2.8
20WB Headwater Forest Non-riparian 24 0.6
20WC Headwater Forest Non-riparian 39 2.8
20WD Pine Flat Non-riparian 56 8.3
20WF Pocosin Non-riparian 53 0.2
Pine Flat 42.2
20WG Bottomland Hardwood Forest Riparian 53 8.2
20WH Riverine Swamp Forest Riparian 30 2.9
20WI Riverine Swamp Forest Riparian 30 2.3
20wl Headwater Forest Riparian 21 2.2
20WK Headwater Forest Riparian 21 0.8
20WL Pine Flat Non-riparian 46 24.0
20WM Headwater Forest Non-riparian 17 1.0
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Table 3-12: Jurisdictional Characteristics of Wetlands in the Study Area

NCWAM Classification Hydrologic DWQ Wetland Acres in Study
Classification Rating Area

20wz Pine Flat Non-riparian 18.5
21WA Headwater Forest Non-riparian 22 4.9
21WB Headwater Forest Non-riparian 16 0.2
21WC Basin Wetland Non-riparian 16 0.2
21WD Headwater Forest Non-riparian 36 1.6
21WE Headwater Forest Non-riparian 32 0.5
21WF Salt/Brackish Marsh Tidal 64 13.5
21WG Pine Flat Non-riparian 17 12.4
21WH Headwater Forest Non-riparian 16 0.5
21WI Pocosin Non-riparian 14 1.3
21WJ Headwater Forest Non-riparian 18 3.5
21WK Pocosin Non-riparian 22 2.2
22WA Salt/Brackish Marsh Tidal 0 362.9
26WA Riverine Swamp Forest Riparian 34 14.1
26WB Headwater Forest Non-riparian 19 0.2
26WC Riverine Swamp Forest Riparian 25 0.4
26WD Salt/Brackish Marsh Tidal 57 0.8
1XWB Headwater Forest Riparian 34 0.5
1XWC Headwater Forest Riparian 36 0.5
3XWA Headwater Forest Riparian 27 0.7
3XWC Non-Tidal Freshwater Marsh Riparian 49 1.3
5XWA Headwater Forest Riparian 26 0.5
6XWA Headwater Forest Riparian 19 0.2
6XWB Headwater Forest Riparian 24 5.2
6XWC Pocosin Non-riparian 11 0.2
6XWD Headwater Forest Riparian 23 1.0
9XWA Headwater Forest Riparian 72 0.6
13XWA Basin Wetland Non-riparian 16 0.4
13XWB Basin Wetland Non-riparian 13 0.1
13XWC Basin Wetland Non-riparian 18 0.1
21XWA Pine Flat Non-riparian 20 13.0
28XWA Pine Flat Non-riparian 19 0.2
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Table 3-12: Jurisdictional Characteristics of Wetlands in the Study Area

NCWAM Classification Hydrologic DWQ Wetland Acres in Study
Classification Rating Area

28XWB Hardwood Flat Non-riparian

28XWC Headwater Forest Non-riparian 21 0.1
29XWA Headwater Forest Riparian 44 0.4
32XWA Headwater Forest Riparian 40 0.9
33XWA Headwater Forest Riparian 30 0.2
35XWB Headwater Forest Riparian 48 0.3
35XWC Headwater Forest Riparian 29 0.6
47XWA Headwater Forest Riparian 47 0.1
48XWA Non-Riverine Swamp Forest Non-riparian 53 1.5
51XWA Bottomland Hardwood Forest Riparian 28 9.9
51XWB Bottomland Hardwood Forest Non-riparian 20 0.1
52XWA Headwater Forest Non-riparian 23 0.6

Total 1,674.2

Source: NCDOT (2017c).
® Feature added from R-2633A delineations after field surveys were completed.

As of April 25, 2018 (Brunswick County) and June 27, 2018 (New Hanover County), USFWS lists 14
federally protected species for Brunswick County and 15 federally protected species for New Hanover
County, as shown in Table 3-13. This section includes a brief description of each species’ habitat
requirements. As of the aforementioned dates, USFWS does not list any candidate species for Brunswick
or New Hanover counties. The shortnose sturgeon and Atlantic sturgeon were previously listed as
federally protected species by the USFWS; however, they are now listed by National Oceanic and
Atmospheric Administration (NOAA) Fisheries. On August 16, 2017, the NFMS designated the Cape Fear
River as Critical Habitat for the Atlantic sturgeon. As of August 15, 2017, NMFS lists alewife and blueback
herring (collectively known as river herring) as candidate species throughout their range, which includes
all designated AFSA waters in the project study area.

Atlantic Sturgeon

The Atlantic sturgeon is a large fish that occurs in major river systems along the eastern seaboard of the
United States. It is an anadromous species that migrates to moderately-moving freshwater areas to
spawn in the spring; in some southern rivers a fall spawning migration may also occur. Spawning occurs
in moderately flowing water in deep parts of large rivers, usually on hard surfaces (e.g., cobble).
Juveniles usually reside in estuarine waters. Subadults and adults live in coastal waters and estuaries
when not spawning, generally in shallow nearshore areas dominated by gravel and sand substrates.
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Table 3-13: Federally Protected Species Listed for Brunswick and New Hanover Counties

Scientific Name

Common Name

Federal
Status®

Habitat
Present

County

Acipenser oxyrinchus Atlantic sturgeon E Yes Brunswick and New
oxyrinchus Hanover
Acipenser brevirostrum Shortnose sturgeon E Yes Brunswick and New
Hanover
Alligator mississippiensis American alligator T(S/A) Yes Brunswick and New
Hanover
Calidris canutus rufa Rufa red knot T No Brunswick and New
Hanover
Caretta caretta Loggerhead sea turtle T Yes Brunswick and New
Hanover
Charadrius melodus Piping plover T No Brunswick and New
Hanover
Chelonia mydas Green sea turtle T No Brunswick and New
Hanover
Dermochelys coriacea Leatherback sea turtle E No Brunswick and New
Hanover
Eretmochelys imbricata Hawksbill sea turtle E No Brunswick and New
Hanover
Lepidochelys kempii Kemp's ridley sea turtle E No Brunswick and New
Hanover
Mycteria americana Wood stork E Yes Brunswick
Myotis septentrionalis Northern long-eared bat T Yes New Hanover
Picoides borealis Red-cockaded E Yes Brunswick and New
woodpecker Hanover
Trichechus manatus West Indian manatee E Yes Brunswick and New
Hanover
Amaranthus pumilus Seabeach amaranth T No Brunswick and New
Hanover
Carex lutea Golden sedge E Yes New Hanover
Lysimachia asperulaefolia Rough-leaved E Yes Brunswick and New
loosestrife Hanover
Thalictrum cooleyi Cooley's meadowrue E Yes Brunswick and New

Source: NCDOT (2017c).

® E = Endangered; T = Threatened; T(S/A) = Threatened due to similarity of appearance

Hanover
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Shortnose Sturgeon

Shortnose sturgeon occur in most major river systems along the eastern seaboard of the United States.
The species prefers the nearshore marine, estuarine, and riverine habitat of large river systems. It is an
anadromous species that migrates to faster-moving freshwater areas to spawn in the spring, but spends
most of its life within close proximity of the river’s mouth. Large freshwater rivers that are unobstructed
by dams or pollutants are imperative to successful reproduction. Distribution information by
river/waterbody is lacking for the rivers of North Carolina; however, records are known from most
coastal counties.

American Alligator

In North Carolina, alligators have been recorded in nearly every coastal county and many inland counties
to the fall line. The alligator is found in rivers, streams, canals, lakes, swamps, and coastal marshes.
Adult animals are highly tolerant of salt water, but the young are apparently more sensitive, with
salinities greater than five parts per thousand considered harmful. The American alligator remains on
the protected species list due to its similarity in appearance to the endangered American crocodile.

Rufa Red Knot

The rufa red knot is one of the six recognized subspecies of red knots, and is the only subspecies that
routinely travels along the Atlantic coast of the United States during spring and fall migrations. It is
known to winter in North Carolina and to stop over during migration. Habitats used by red knots in
migration and wintering areas are similar in character: coastal marine and estuarine habitats with large
areas of exposed intertidal sediments. In North America, red knots are commonly found along sandy,
gravel, or cobble beaches; tidal mudflats; salt marshes; shallow coastal impoundments and lagoons; and
peat banks. Ephemeral features such as sand spits, islets, shoals, and sandbars, often associated with
inlets, can be important habitat for roosting.

Loggerhead Sea Turtle

The loggerhead sea turtle is widely distributed within its range, and is found in three distinct habitats
during their lives. These turtles may be found hundreds of miles out in the open ocean, in shoreline
areas, or on coastal beaches. In North Carolina, this species has been observed in every coastal county.
Loggerheads occasionally nest on North Carolina beaches, and are the most common of all the sea
turtles that visit the North Carolina coast. They nest nocturnally, at two to three year intervals, between
May and September, on isolated beaches that are characterized by fine-grained sediments. In near
shore areas, loggerheads have been observed in bays, lagoons, salt marshes, creeks, ship channels, and
the mouths of large rivers. Coral reefs, rocky places, and shipwrecks are often used as foraging areas.

Piping Plover

The piping plover breeds along the entire eastern coast of the United States. North Carolina is uniquely
positioned in the species’ range, being the only state where the piping plover’s breeding and wintering
ranges overlap and the birds are present year-round. They nest most commonly where there is little or
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no vegetation, but some may nest in stands of beach grass. The nest is a shallow depression in the sand
that is usually lined with shell fragments and light-colored pebbles.

Green Sea Turtle

The green sea turtle is found in temperate and tropical oceans and seas. Nesting in North America is
limited to small communities on the east coast of Florida on beaches with minimal disturbances and a
sloping platform for nesting (they do not nest in North Carolina). The green sea turtle can be found in
shallow waters. They are attracted to lagoons, reefs, bays, mangrove swamps, and inlets where an
abundance of marine grasses can be found, as this is the principal food source for the green turtle.

Leatherback Sea Turtle

Leatherback sea turtles are distributed worldwide in tropical waters of the Atlantic, Pacific, and Indian
oceans. They are generally an open ocean species, and may be common off the North Carolina coast
during certain times of the year. However, in northern waters leatherbacks are reported to enter into
bays, estuaries, and other inland bodies of water. Major nesting areas occur mainly in tropical regions.
In the United States, primary nesting areas are in Florida; however, nests occur in Georgia, South
Carolina, and North Carolina as well. Nesting occurs from April to August. Leatherbacks need sandy
beaches backed with vegetation in the proximity of deep water and generally with rough seas. Beaches
with a relatively steep slope are usually preferred.

Hawksbill Sea Turtle

Hawksbill sea turtles are found in tropical and subtropical oceans. Sightings have been reported on the
east coast of the United States as far north as Massachusetts, although rarely north of Florida. Sightings
have been recorded from a handful of counties in North Carolina, but the turtle is not known to breed
here. Adult hawksbills are found in coastal waters, especially around coral reefs, rocky outcrops, shoals,
mangrove bays, and estuaries. Juveniles are often seen offshore in floating mats of seaweed. This
species nests on a wide range of beach types and substrates, using both low- and high-energy beaches
on islands and mainland sites.

Kemp's Ridley Sea Turtle

Kemp's ridley sea turtle is the smallest of the sea turtles that visit North Carolina's coast, and has been
sighted in most coastal counties. While the majority of this sea turtle's nesting occurs in Mexico, the
species is known to nest on North Carolina beaches infrequently. The species has been sighted in most
coastal counties. Kemp's ridley sea turtle can lay eggs as many as three times during the April to June
breeding season. Kemp's ridley sea turtles prefer beach sections that are backed up by extensive
swamps or large bodies of open water, having seasonal narrow ocean connections and a well-defined
elevated dune area.

Wood Stork

Wood storks are known to occur in several coastal North Carolina counties, and records indicate that
they have been breeding in North Carolina since 2005. Wood storks typically construct their nests in
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medium to tall trees that occur in stands located either in swamps or on islands surrounded by relatively
broad expanses of open water. In many areas, bald cypress and red mangrove trees are preferred.
During the nonbreeding season or while foraging, wood storks occur in a wide variety of wetland
habitats, including freshwater marshes and stock ponds, shallow, seasonally flooded roadside or
agricultural ditches, narrow tidal creeks or shallow tidal pools, managed impoundments, and
depressions in cypress heads and swamp sloughs. Because of their specialized feeding behavior, the
most attractive feeding areas are swamp or marsh depressions where fish become concentrated during
dry periods.

Northern Long-Eared Bat

In North Carolina, the northern long-eared bat (NLEB) occurs in the mountains, with scattered records in
the Piedmont and coastal plain. In western North Carolina, NLEB spend the winter hibernating in caves
and mines. Since this species is not known to be a long-distance migrant, and caves and subterranean
mines are extremely rare in eastern North Carolina, it is uncertain whether or where NLEB hibernate in
eastern North Carolina. During the summer, NLEB roost singly or in colonies underneath bark, in cavities,
or in crevices of both live and dead trees (typically greater than or equal to 3 inches diameter at breast
height). Males and non-reproductive females may also roost in cooler places, like caves and mines. This
bat also been found, rarely, roosting in structures like barns and sheds, under eaves of buildings, behind
window shutters, in bridges, and in bat houses. Foraging occurs on forested hillsides and ridges, and
occasionally over forest clearings, over water, and along tree-lined corridors. Mature forests may be an
important habitat type for foraging.

Red-cockaded Woodpecker

The red-cockaded woodpecker (RCW) typically occupies open, mature stands of southern pines,
particularly longleaf pine, for foraging and nesting/roosting habitat. The RCW excavates cavities for
nesting and roosting in living pine trees, aged 60 years or older, and that are contiguous with pine
stands at least 30 years of age to provide foraging habitat. The foraging range of the RCW is normally no
more than 0.5 mile.

West Indian Manatee

Manatees have been observed in all the North Carolina coastal counties. Manatees are found in canals,
sluggish rivers, estuarine habitats, salt water bays, and as far off shore as 3.7 miles. They utilize
freshwater and marine habitats at shallow depths of 5 to 20 feet. In the winter, between October and
April, manatees concentrate in areas with warm water. During other times of the year habitats
appropriate for the manatee are those with sufficient water depth, an adequate food supply, and in
proximity to freshwater. Manatees require a source of fresh water to drink. Manatees are primarily
herbivorous, feeding on any aquatic vegetation, but they may occasionally feed on fish.

Seabeach Amaranth

Seabeach amaranth occurs on barrier island beaches where its primary habitat consists of overwash
flats at accreting ends of islands, lower foredunes, and upper strands of noneroding beaches (landward
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of the wrack line). In rare situations, this annual is found on sand spits 160 feet or more from the base of
the nearest foredune. It occasionally establishes small temporary populations in other habitats,
including sound-side beaches, blowouts in foredunes, interdunal areas, and on sand and shell material
deposited for beach replenishment or as dredge spoil. The plant’s habitat is sparsely vegetated with
annual herbs (forbs) and, less commonly, perennial herbs (mostly grasses) and scattered shrubs. It s,
however, intolerant of vegetative competition and does not occur on well-vegetated sites. The species
usually is found growing on a nearly pure silica sand substrate, occasionally with shell fragments mixed
in. Seabeach amaranth appears to require extensive areas of barrier island beaches and inlets that
function in a relatively natural and dynamic manner. These characteristics allow it to move around in the
landscape, occupying suitable habitat as it becomes available.

Golden Sedge

Golden sedge, a very rare endemic of the Atlantic coastal plain, grows in sandy soils overlying calcareous
deposits of coquina limestone, where the soil pH, typically between 5.5 and 7.2, is unusually high for this
region. The perennial prefers the ecotone between the pine savanna and adjacent wet hardwood or
hardwood/conifer forest. Most plants occur in the partially shaded savanna/swamp where occasional to
frequent fires favor an herbaceous ground layer and suppress shrub dominance. Soils supporting the
species are very wet to periodically shallowly inundated. The plant can occur on disturbed areas such as
roadside and drainage ditches or power line rights-of-way, where mowing and/or very wet conditions
suppress woody plants. Poorly viable populations may occur in significantly disturbed areas where
ditching activities that lower the water table and/or some evidence of fire suppression threaten the
species. Tulip poplar, pond cypress, red maple, wax myrtle, colic root, and Cooley’s meadowrue are a
few of its associate species.

Rough-leaved Loosestrife

Rough-leaved loosestrife, endemic to the coastal plain and sandhills of North and South Carolina,
generally occurs in the ecotones or edges between longleaf pine uplands and pond pine pocosins in
dense shrub and vine growth on moist to seasonally saturated sands and on shallow organic soils
overlaying sand (spodosolic soils). Occurrences are found in such disturbed habitats as roadside
depressions, maintained power and utility line rights-of-way, firebreaks, and trails. The species prefers
full sunlight, is shade intolerant, and requires areas of disturbance (e.g., clearing, mowing, periodic
burning) where the overstory is minimal. It can, however, persist vegetatively for many years in
overgrown, fire-suppressed areas. Blaney, Gilead, Johnston, Kalmia, Leon, Mandarin, Murville, Torhunta,
and Vaucluse are some of the soil series that occurrences have been found on.

Cooley’'s Meadowrue

Cooley's meadowrue, documented in the Pine Savanna natural community, occurs in circumneutral soils
in sunny, moist to wet grass-sedge bogs, wet-pine savannas over calcareous clays, and savannah-like
areas, often at the ecotones of intermittent drainages or non-riverine swamp forests. This rhizomatous
perennial herb is also found along plowed firebreaks, roadside ditches and rights-of-way, forest
clearings dominated by grass or sedge, and power line or utility rights-of-way. The species requires some

Affected Environment 3-56



Cape Fear CrossingDraft Environmental Impact Statement

type of disturbance (e.g., mowing, clearing, periodic fire) to maintain its open habitat. The plant typically
occurs on slightly acidic (pH 5.8 to 6.6) soils that are loamy fine sand, sandy loam, or fine sandy loam; at
least seasonally moist or saturated; and mapped as Foreston, Grifton, Muckalee, Torhunta, or
Woodington series. Atlantic white cedar, tulip poplar, golden sedge, and bald and pond cypress are a
few of its common associate species.

3.5.4.3 Bald Eagle and Golden Eagle Protection Act

Habitat for the bald eagle primarily consists of mature forest in proximity to large bodies of open water
for foraging. Large dominant trees are utilized for nesting sites, typically within 1 mile of open water.
The Cape Fear River, Brunswick River, and Alligator Creek, as well as their surrounding marshes, are
sufficiently open enough to be considered potential feeding sources. However, no individual eagles or
their nests were observed in the project study area or within 660 feet of the project study area
boundary during field activities in 2014, 2015, or 2016.

3.5.4.4 Essential Fish Habitat

NMFS has identified Cape Fear and Brunswick rivers as essential fish habitats (EFH). Table 3-14 lists the
fish species that may occur in the project study area that are managed by NMFS, including the life stages
that are reported to occur.

Table 3-14: Commercial Fish Species Reported to Occur in the Project Study Area

Bluefish Juvenile, Adult
Coastal pelagics (select species) All
Snapper-grouper complex (select species) All

Source: NCDOT (2017b).

3.5.4.5 Areas of Environmental Concern

Coastal Area Management Act (CAMA) areas of environmental concern (AEC) were identified in the
project study area in the form of public trust waters, estuarine waters, and coastal wetlands. The
features designated as AECs are reflected in the NRTR (NCDOT 2017c).

3.5.4.6 Anadromous Fish Habitat

The Cape Fear River, Brunswick River, and Alligator Creek have been designated as coastal, joint, and
inland AFSAs, respectively, by NCDMF and NCWRC. Additionally, the Cape Fear and Brunswick rivers are
identified as PNAs by NCDMF. These waters are also identified as sturgeon spawning waters by NMFS.
On August 16, 2017, the NMFS designated the Cape Fear River as Critical Habitat for the Atlantic
sturgeon.
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Figure 3-14: Streams, Ponds, and Wetlands
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Figure 3-16: Streams, Ponds, and Wetlands
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Figure 3-17: Streams, Ponds, and Wetlands
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Figure 3-18: Streams, Ponds, and Wetlands
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Figure 3-20: Streams, Ponds, and Wetlands
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Figure 3-21: Streams, Ponds, and Wetlands
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Figure 3-22: Streams, Ponds, and Wetlands
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Figure 3-23: Streams, Ponds, and Wetlands
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Figure 3-24: Streams, Ponds, and Wetlands
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Figure 3-25: Streams, Ponds, and Wetlands
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Figure 3-26: Streams, Ponds, and Wetlands
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Figure 3-27: Streams, Ponds, and Wetlands
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Figure 3-28: Streams, Ponds, and Wetlands
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4 ENVIRONMENTAL CONSEQUENCES

The probable effects of implementing the proposed project on the human, physical, cultural, and natural
environments within the project study area are described in this chapter. Impacts are based on the
functional designs of the detailed study alternatives’ right-of-way limits and construction slope stakes
with a 40-foot buffer. Once a preferred alternative has been identified, design refinements will be used
to further avoid impacts to the human, physical, cultural, and natural environments to the greatest
extent practicable. Existing conditions for the human, physical, cultural, and natural environments are
presented in Chapter 3.

4.1 Human Environment Impacts

4.1.1 Community Facilities and Services

4.1.1.1 Parks and Recreational Facilities

Alternative V-AW is expected to minimally impact Greenfield Lake Park, Legion Sports Complex, and
Optimist Park. Alternatives B, N Avoidance, and T are expected to minimally impact E.P. Godwin
Stadium. Direct impacts to the above resources may include the loss of open space and/or parking,
changes in access, and increased traffic noise.

4.1.1.2 Churches

Impacts to churches within the right-of-way of the detailed study alternatives range from displacements
to minimal right-of-way takes that do not impact the use of the church. Cape Fear Presbyterian Church,
Faith Baptist Church, and Long Leaf Baptist Church could be minimally impacted along the front of the
property line by Alternatives B, N Avoidance, and T. Alternative T would also impact St. James African
Methodist Episcopal Church. Forward in Christ Freewill Holiness Church, Oak Grove Presbyterian Church,
and River of Life Worship Center of Wilmington would be impacted by Alternatives Q and M Avoidance.
Alternative M Avoidance would also impact St. James African Methodist Episcopal Zion Worship Center.
Alternative V-AW would impact the Charismatic Episcopal Church, Greenfield Baptist Church, and New
Life Christian Church.

4.1.1.3 Schools

Based on current designs, the Cape Fear Center for Inquiry would be impacted, requiring relocation, by
Alternatives B and T. The school is located within the proposed right-of-way of the exit ramps at the
proposed US 421 intersection in Wilmington.
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4.1.1.4 Daycare Facilities, Cemeteries, Public Housing Units, Post Offices, and Hospitals

No daycare facilities, public housing units, post offices, or hospitals would be directly affected by the
proposed project. Minimal impacts to the Greenlawn Memorial Park cemetery along Shipyard Boulevard
would be incurred by Alternatives B, N Avoidance, and T.

4.1.1.5 Police, Fire, and Emergency Services

The proposed project would likely have an overall positive effect on police, fire, and other safety
operations in the project study area due to increased mobility and reduced congestion on US 17, the
Cape Fear Memorial Bridge, and US 421. The Traffic Forecast Technical Memorandum notes capacity
would likely increase along US 17 for Alternative V-AW; however, volumes on the Cape Fear Memorial
Bridge would decrease due to the additional crossing (NCDOT 2014).

Construction-related closures and detours could temporarily impact emergency response. Coordination
with the Town of Belville, the Town of Leland, and the City of Wilmington police and fire departments
would continue during construction to ensure minimal disruption of emergency services.

4.1.2 Relocation of Homes and Businesses

Relocation reports were prepared for the proposed project. All the detailed study alternatives would
result in the relocation of homes and businesses. Total anticipated residential and business
displacements for each detailed study alternative are shown in Table 4-1. The number of minority-
owned or occupied homes and businesses is also shown in Table 4-1. Information regarding the NCDOT
Relocation Assistance Program and relocation reports is included in Appendix B.

Table 4-1: Residential and Business Relocations

Alternative

Relocations M

. N Avoidance T V-AW

Avoidance

Residential 149 (62) 48 (9) 148 (33) 26 (5) 173 (15) 168 (24)
Business 117 (14) 43 (0) 86 (9) 45 (4) 88 (8) 98 (9)
Note: Numbers in parentheses indicate minority-owned or occupied homes and businesses. Business relocations include non-
profits.
4.1.3 Community Impacts

Surrounding the existing interchange at 1-140 and US 17, residential areas would be impacted by
Alternatives M Avoidance, N Avoidance, Q, T, and V-AW. Some interchange configurations at the
terminus of these alternatives would require the acquisition of residential areas. This would directly
impact the community cohesion that exists in the area. Other impacts to this area would include noise,
changes in access to US 17, and temporary construction impacts. Alternative B would impact residential
areas along Lanvale Road, within Brunswick Forest, along NC 133, and south of Shipyard Boulevard.
Impacts to these areas could include noise impacts, access changes, and in some instances, residential
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relocations. Alternatives that terminate at (US 117) Shipyard Boulevard and Independence Boulevard
would displace residences and impact several residential areas through increased noise and changes in
access, some of which contain low-income and minority populations and potential Section 4(f)
resources.

4.1.3.1 Changes in Access and Barrier Effects

The following sections outline potential changes in access to communities in the project study area.

Snowfield Road, Hazels Branch Road, and Sloan Road

Alternatives M Avoidance and N Avoidance would alter access to and from US 17 for communities along
Snowfield Road, Hazels Branch Road, and Sloan Road. Under these alternatives, Hazels Branch Road is
proposed to include a cul-de-sac at US 17 and access would be relocated less than one-half mile south of
the existing tie-in to US 17. In addition, Sloan Road would be realigned farther south to connect into
Hazels Branch Road. No barrier effects are anticipated, as access to US 17 would be maintained during
its relocation.

US 421 (Carolina Beach Road)

Communities surrounding US 421 at South Carolina Avenue and North Carolina Avenue would incur
access changes from Alternative V-AW. Direct access to US 421 from South Carolina Avenue would be
removed and traffic would be diverted onto Adams Street, Washington Street, or Tennessee Avenue
west of US 421. Also west of US 421, North Carolina Avenue traffic would be diverted onto Washington
Street. Barrier effects are likely in this area, as the closing of streets would make it harder for local
residents to move from place to place.

US421/U0S 117

Residential areas surrounding the intersection at US 421 and US 117 would likely incur changes in access
from Alternatives B, N Avoidance, and T. These impacts would include adding cul-de-sacs to several
residential streets that connect to US 421 (i.e., Cape Fear Boulevard and Wellington Avenue), which
would also create a barrier. Bell Street would also include a cul-de-sac at Adams Street. Direct access to
Rutledge Drive from US 117 would likely be removed and a cul-de-sac would be added at Calhoun Drive.
Furthermore, Holbrooke Avenue and Troy Drive would lose access to US 117. Holbrooke Avenue would
still be accessible from US 421. The remaining alternatives would not impact accessibility to the
surrounding communities within this area.

In addition, these areas are expected to experience direct takings and right-of-way encroachments that
could negatively impact community cohesion. Barrier effects are possible, and local officials discussed
this as being of particular concern for the areas surrounding US 421 (3rd Street) and US 76 (Wooster
Street and Dawson Street), as well as for the communities near US 421 (Carolina Beach Road) and North
Carolina Avenue and Tennessee Avenue.
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4.1.4 Environmental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations, directs that “each federal agency make achieving environmental justice part of
its mission by identifying and addressing, as appropriate, disproportionately high and adverse human
health and environmental effects of its programs, policies, and activities on minority populations and
low-income populations.” Disproportionately high and adverse effects on minority and low-income
populations are defined as adverse effects that are:

®  Predominantly borne by a minority population and/or low-income population or

= Would be suffered by a minority population and/or low-income population and are appreciably
more severe or greater in magnitude than the adverse effects that would be suffered by the non-
minority population and/or non-low-income population

Environmental justice principles will be applied through the project development process. These
principles are as follows:

®  To ensure the full and fair participation by all potentially affected communities in the transportation
decision-making process

B To avoid, minimize, or mitigate disproportionately high and adverse human health and
environmental effects, including social and economic effects, on minority or low-income populations

®  To prevent the denial of, reduction in, or significant delay in the receipt of benefits by minority or
low-income populations

Demographic data were collected and analyzed to determine whether there were concentrations of
minority persons and low-income persons. Block Group level data were used to evaluate minority
statistics. Poverty statistics were obtained at the Block Group level, which is the smallest unit available
from the US Census Bureau. Detailed Block Group level demographic information is presented in
Section 3.1.4.9.

Recurring impacts to potential Environmental Justice communities are possible. The community located
near Goodman Road (Spring Hill), which is both a low-income and minority community, was recently
impacted by the construction of I-140. Alternatives Q and T would involve further upgrades to US 17,
which would have recurring temporary impacts from construction, as well as other indirect and
cumulative effects from being located adjacent to major roadway construction, including increased
development pressure.

Noise impacts to potential Environmental Justice communities are possible, but would need to be
assessed upon completion of the noise analysis for this project. Other possible impacts to potential
Environmental Justice communities could include visual impacts. Visual preferences can be difficult to
discern without feedback from the community; therefore, potential visual impacts should be assessed
following public outreach to the community.
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Impacts to populations identified as minority and/or low-income are anticipated with this project. The
severity of effects and potential of those effects to fall disproportionately on those communities will be
determined through future public involvement. Any identified moderate to severe impacts may then be
assessed to determine whether avoidance, minimization, or mitigation can be proposed. As discussed in
Section 3.1.4.9, data from the 2011-2015 ACS indicate there are 19 blocks that exceed the threshold for
minority populations and/or low-income populations. These are generally located north of US 17 and
NC 133, downtown Wilmington, south of US 76 to Shipyard Boulevard, and surrounding the area to the
south of the Port of Wilmington. Impacts to these communities would vary from loss of access to
residential relocations. Changes in access to communities are discussed in Section 4.1.3.1.

4.1.5 Economic Effects

Diverting traffic from US 17 to alternatives that are on new locations, which include Alternatives B, M
Avoidance, N Avoidance, Q, and T, could impact properties that are not destination businesses and
receive their business from daily travelers, such as gas stations and restaurants. However, the impact
could also be offset by the growing population and projected increase in the volume of traffic along the
US 17 corridor.

The loss of land to right-of-way could impact the number of parking spaces, driveway access, and a
business’s ability to expand in the future. These impacts would vary from parcel to parcel and are
dependent on the needs and plans of the individual business.

Many businesses within the project study area would see a positive economic benefit, as the proposed
project would improve the local transportation system. As discussed in the Capacity Analysis Report, the
2040 no-build LOS on US 17 between West Gate Drive and US 74/76 ranges from LOS D to LOS F in the
AM/PM peak hour. The 2040 no-build LOS on the Cape Fear Memorial Bridge ranges from LOS E to

LOS F. The 2040 build projections for all the detailed study alternatives show several improvements in
the LOS on US 17 between West Gate Drive and US 74/76 and on the Cape Fear Memorial Bridge
(NCDOT 2018b). Reduced traffic congestion along US 17 and US 421 would improve the efficiency of
transporting goods and services and extend the lifespan of US 17 and the Cape Fear Memorial Bridge.

4.2 Land Use and Transportation Planning

The compatibility of the project with local land use and transportation plans is assessed in this section.
The purpose of and need for the proposed project does not require that the alternatives considered for
the project meet the recommendations for any of the plans evaluated. Consistency with local land use
plans is a factor when considering the scope and intensity of each alternative’s impacts. Table 4-2 lists
the compatibility of each alternative with local land use and transportation plans.
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Table 4-2: Land Use and Transportation Plan Compatibility

Alternative

M N
[ ] L [ ] {

Plan Name

The Belville Vision 2020 Plan (] ®
Brunswick County CAMA Core Land Use ® L [ ] (o] (o] (o]
Plan

Cape Fear: A Regional Framework for Our [ ] o [ ] J J J
Future

Cape Fear Historic Byway Corridor ® [ ]  J [ [ ) (0]
Management Plan

Cape Fear Transportation 2040: A ] [ ] { o o (]
Metropolitan Transportation Plan

Carolina Beach Road Corridor Plan o o o (o] (o] (o]
Comprehensive Bicycle Plan for Leland, NC o o o o o
Congestion Management Process/ 2016 o o ® ®

Biennial Data Report

Connecting Northern Brunswick County (o] L [ ] o o o
Create Wilmington Comprehensive Plan o o o o o o
Dawson & Wooster Corridor Plan [ ] L [ ] J J [ J
Gary Shell Cross-City Trail Master Plan ] [ ]  J [ [ [ )
Hillcrest/Dry Pond Neighborhood [ ] L  J { o o
Transformation Plan

Leland 2020 Master Plan © o o o O] @
Leland CAMA Land Use Plan Update © o o © © @
Leland Gateway Infill Plan [ ] [ ] { [ ) o o
Town of Leland Pedestrian Plan o o [ ] o o ®
Move. Play. Connect. The o [ ] o o o o
Wilmington/New Hanover County

Comprehensive Greenway Plan

LSS - ° ° R N
Plan NHC: Charting the Course, New ® L [ ] J { [ J
Hanover County Comprehensive Plan

River Road Small Area Plan [ ] L [ ] J { [ J
River to the Sea Bikeway Master Plan L o [ ] { J J
Southside Small Area Plan [ ] L [ ] J [ J o
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Table 4-2: Land Use and Transportation Plan Compatibility

Alternative

[\
-n

Transit Needs Study for the Wilmington [ ] o [ ] J { {
Multi-Modal Transportation Center

Strategic Plan of the North Carolina State
Ports Authority

US 17/NC 133 Collector Street Plan O o L @) ©) o
Walk Wilmington: A Comprehensive (o] L o o o o
Pedestrian Plan

Wave Short Range Transit Plan ® [ ] O] [ ® ®
Wilmington MPO Comprehensive [ ] L [ ] { [ [
Transportation Plan

Wilmington-New Hanover County Joint L o ® o L (o]
Coastal Area Management Plan

Wilmington Rail Realignment and Right of o ® ® ® o (o)
Way Use Alternatives Feasibility Study

Wilmington Vision 2020: A Waterfront [ ] [ ] { [ [ o
Downtown

@ Consistent with Plan, @ Mostly Consistent with Plan, ®@Partially Consistent with Plan, ©®Minimally Consistent with Plan,
Olnconsistent with Plan

4.2.1 Land Use Plans

Over the last two decades the City of Wilmington has seen most available large tracts of land developed
and is now concentrating planning efforts on infill development and redevelopment opportunities. The
portion of Brunswick County within the project study area has similarly seen robust population growth,
but on the west side of the Cape Fear River this population growth has resulted in a more drastic change
in character from lower density largely rural development to large residential neighborhoods with the
flourishing of select commercial corridors to support these residential uses. The region’s boom in
population growth prompted the development of a host of land use plans with several common themes.

Master plans and community comprehensive plans include Plan NHC: Charting the Course, New Hanover
County Comprehensive Plan; The Belville Vision 2020 Plan; Leland 2020 Master Plan; Create Wilmington
Comprehensive Plan; and Cape Fear: A Regional Framework for Our Future. These plans describe visions
for a future where land use decisions help foster a sustainable form of economic development
concentrated in key nodes. The desired economic development is described as community-based and
pedestrian-scale with heavy emphasis on creating walkable mixed-use centers that are well-connected
to residential areas with robust sidewalk networks and crosswalks across major roadways. The New
Hanover County plans place a heavier emphasis on encouraging vertical and transit-oriented
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development, whereas the Brunswick County plans emphasize the importance of establishing new
mixed-use centers.

These plans acknowledge the delicacy in balancing increased traffic — which is understood to be critical
in supporting the local economy — with the desired quality of life and community character. Without
exception, these plans address these competing urban forms through identifying nodes where
commercial/mixed-use development should be concentrated. Several of these plans contain sketches
illustrating what the future of these nodes would look like. Wilmington and Leland developed several
small area plans (to include Wilmington Vision 2020: A Waterfront Downtown, Southside Small Area
Plan, and Leland Gateway Infill Plan) to further investigate the opportunities and needs associated with
some of these nodes at a more localized scale. In all of these examples, the success of these nodes relies
on increasing multi-modality and interconnectivity of the transportation network.

The location of some of the identified future nodes of commerce and desired walkability conflicts with
portions of the detailed study alternatives. Wilmington Vision 2020: A Waterfront Downtown and the
Southside Small Area Plan discuss the importance of downtown Wilmington as a central walkable and
mixed-use node. They further describe the importance of strengthening the connection of the
Greenfield Lake Park to downtown Wilmington utilizing 5th Street, 3rd Street, and Front Street. At this
location, Alternative V-AW proposes to add a cul-de-sac on Front Street at the intersection of Burnett
Boulevard and US 421. Access to Greenfield Lake Park would still be available from 5th Street and

3rd Street; however, access from US 421 to West Lake Shore Drive, which provides access to the park
and parking, would be removed and a cul-de-sac would be constructed. These plans and the
Hillcrest/Dry Pond Neighborhood Transformation Plan also describe the importance of Greenfield Lake
Park in serving the adjacent community.

In addition to the downtown nodes central to community commerce and civic life, these plans specify
other future nodes of commerce, some of which would be impacted by several of the detailed study
alternatives. The Belville Vision 2020 Plan and the Leland 2020 Master Plan identify the existing nodes of
commerce that have developed along US 17 in Leland, Belville, and portions of unincorporated
Brunswick County within the project study area. The plans also envision further development of this
corridor as a commercial center with several adjacent mixed-use developments lining US 17. Both plans
highlight the importance of incorporating pedestrian-friendly facilities. Alternative V-AW would not
restrict access to the existing developed areas along US 17 in Brunswick County; therefore, future
development of this area would still be available.

The Create Wilmington Comprehensive Plan also identifies several nodes along Carolina Beach Road that
would be impacted by all detailed study alternatives. Along Carolina Beach Road (US 421), Shipyard
Boulevard, and Independence Boulevard, several mixed-use centers and transit centers are identified,
indicating the vision of the area is to become transit and pedestrian oriented. The detailed study
alternatives would not preclude planned pedestrian facilities from being constructed and would replace
any facilities, such as sidewalks, that would be removed during construction. The plan also identifies the
area along US 421 and Shipyard Boulevard as a suburban commercial retrofit area of opportunity and
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identifies access management techniques, such as the reduction of driveways, as a goal. This could be
accomplished by Alternatives B, N Avoidance, and T as some driveway access would be removed;
however, some local streets may still have access to US 421. However, the plan identifies the area south
of the intersection of Burnett Boulevard, Front Street, and Carolina Beach Road as an area for inner-city
revitalization, which would include higher densities of mixed-use development, additional pedestrian
movements, and a more downtown urban identification of the area. Alternative V-AW is not entirely
compatible with this concept, as the alignment would introduce a new facility to the surrounding area
and would impact existing residential areas along Washington Street and Adams Street.

4.2.2 Transportation Plans

The same recent rapid growth that encouraged communities to develop comprehensive plans and
master plans also encouraged them to look more specifically at the transportation planning required to
accommodate growth and desirable types of development.

Most of this transportation planning work was led by or involved the WMPO. The WMPQ'’s involvement
in the Cape Fear Crossing is reflected in the development of the transportation plans — the more recent
plans such as Cape Fear Transportation 2040 and the Wilmington MPO Comprehensive Transportation
Plan directly reference and are consistent with the detailed study alternatives. The WMPO also
maintains a congestion management process and their Congestion Management Process/2016 Biennial
Data Report identifies several strategies to reduce congestion in the region in general and on Carolina
Beach Road and Shipyard Boulevard in particular through improving access management, transit access,
and walkability/bike ability of the corridors. The detailed study alternatives would remove smaller
driveway access along Shipyard Boulevard, Carolina Beach Road, and Independence Boulevard and
would not preclude planned pedestrian facilities from being constructed and would replace any facilities
that would be removed during construction.

Brunswick County plans such as the Leland 2020 Master Plan and the US 17/NC 133 Collector Street Plan
envision the development of a future interconnected network of walkable neighborhoods between

NC 133 and US 17. The detailed study alternatives would not preclude creating walkable neighborhoods
between NC 133 and US 17; however, pedestrian connectivity across US 17 does not currently exist.
Connecting Northern Brunswick County also identifies the need for more interconnectivity in this area of
Brunswick County; but it envisions a more limited network of collector streets many of which could be
compatible with these alignments. The Connecting Northern Brunswick County plan identifies that a
more interconnected transportation network would not only serve the community from a quality of life
and economic development perspective, but it would address long-standing concerns with regards to
adequate evacuation routes in Brunswick County. The Belville Vision 2020 Plan, Leland 2020 Master
Plan, and Cape Fear: A Regional Framework for Our Future all identify the improvement of evacuation
routes as a critical need for Brunswick County. All the detailed study alternatives would help to address
this need by providing additional capacity and more efficient traffic routing for use during evacuations.

Other transportation plans from the City of Wilmington address more localized visions for corridors and
small areas. The River Road Small Area Plan identifies the impact that the Cape Fear River Crossing
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would have on the future development of River Road and accommodates the project in its vision and
plans by making recommendations for transportation and land use changes that are consistent with the
Cape Fear Crossing. The Carolina Beach Road Corridor Plan recommends the installation of access
management the entire length of Carolina Beach Road, which is largely consistent with all alternatives,
which also plan for access management along Carolina Beach Road. Finally, similar to the visions in
Wilmington Vision 2020: A Waterfront Downtown and the Southside Small Area Plan, the Cape Fear
Historic Byway Corridor Management Plan identifies the importance of Greenfield Lake Park and the
connection this park and the intersection of US 421/Front Street and 3rd Street have to downtown
Wilmington. At this location, Alternative V-AW proposes to add a cul-de-sac on Front Street at the
intersection of Burnett Boulevard and US 421. Access to Greenfield Lake Park would still be available
from 5th Street and 3rd Street; however, access from US 421 to West Lake Shore Drive, which provides
access to the park and parking, would be removed and a cul-de-sac would be constructed.

Communities in the project study area have also adopted mode-specific transportation plans. Transit
plans, to include the Transit Needs Study for the Wilmington Multi-Modal Transportation Center,
envision increased traffic in the heart of downtown north of the detailed study alternatives. The Wave
Short Range Transit Plan identifies US 421/Carolina Beach Road and US 117/Shipyard Boulevard as
having a high propensity for transit ridership and currently service several popular established fixed
routes. These fixed routes would still be accessible by the detailed study alternatives.

Bicycle and pedestrian plans further the visions for more walkable multimodal communities relayed in
Plan NHC: Charting the Course, New Hanover County Comprehensive Plan; The Belville Vision 2020 Plan,;
Leland 2020 Master Plan; Create Wilmington Comprehensive Plan; and Cape Fear: A Regional
Framework for Our Future. The Town of Leland Pedestrian Plan identifies future priorities for sidewalks,
multi-use paths, and crosswalks within the Town of Leland. This pedestrian plan identifies the need for
increased walkability and interconnectivity in the neighborhoods north and south of US 17, which could
be impacted by Alternatives B, Q, and T as these alternatives do not include pedestrian facilities across
US 17; however, planned pedestrian facilities would not be precluded by the project. The
Comprehensive Bicycle Plan for Leland, NC identifies recommendations for bicycle routes, crosswalks,
and multi-use paths. Both of these plans include crosswalks along US 17. The detailed study alternatives
would not preclude these facilities from being constructed. Both of these plans also include multi-use
paths along the same general alignments of Alternatives B, Q, and T.

Wilmington and New Hanover County also adopted several bicycle and pedestrian plans to include Walk
Wilmington: A Comprehensive Pedestrian Plan and Move. Play. Connect. The Wilmington/New Hanover
County Comprehensive Greenway Plan. These plans indicate that there is a history of heavy pedestrian
fatalities at Carolina Beach Road and Shipyard Boulevard, and provide recommendations for pedestrian
and bicycle improvements along the Carolina Beach Road and Shipyard Boulevard corridors. The
detailed study alternatives would not preclude planned pedestrian facilities from being constructed and
would replace any facilities, such as sidewalks, that would be removed during construction. These
recommendations would be impacted by Alternatives B, N Avoidance, T, and V-AW. The Move. Play.
Connect. The Wilmington/New Hanover County Comprehensive Greenway Plan also indicates that the
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future East Coast Greenway multi-state trail is routed down Independence Boulevard. Alternatives
M Avoidance and Q would not preclude planned future pedestrian facilities from being constructed and
would replace any facilities, such as sidewalks, that would be removed during construction.

Recent mode-specific transportation plans also provide a vision for the future of freight in the region.
The NCSPA’s North Carolina Statewide Multimodal Freight Plan: Maritime Profile and Strategic Plan of
the North Carolina State Ports Authority are generally supportive of landside improvements and
particularly supportive of the completion of design and construction of the fourth river crossing. The
proposed project is consistent with this goal by constructing a third river crossing. The Strategic Plan of
the North Carolina State Ports Authority indicates that landside costs account for about 50 percent of
freight expenses, and thus supports improvements to all congested truck routes in North Carolina with a
recommendation that investments be targeted along the US 74/76 corridor. The City of Wilmington
adopted the Wilmington Rail Realignment and Right of Way Use Alternatives Feasibility Study in 2017,
which analyzed the potential to re-route rail freight to the port north of the detailed study alternatives.

4.2.3 Coastal Management Plans

Plan NHC: Charting the Course, New Hanover County Comprehensive Plan; The Belville Vision 2020 Plan;
Leland 2020 Master Plan; Create Wilmington Comprehensive Plan; and Cape Fear: A Regional
Framework for Our Future all indicate that protecting the natural environment was a core goal of the
community. These plans identify the impact of growth and development on the natural environment
and on evacuation routes as a concern.

Brunswick County and Leland developed CAMA plans to address issues regarding development in
coastal areas. The Brunswick County CAMA Core Land Use Plan identifies the rapid population and
development growth of Brunswick County as being critical in fostering economic development goals, but
that these goals need to be balanced by strengthening evacuation plans and the interconnectivity of the
roadway network. The Town of Leland developed its own CAMA Plan; the Leland CAMA Land Use Plan
notes growth, traffic, water quality, and supply as the largest concerns for the town. Both the Leland
CAMA Land Use Plan and the Leland 2020 Master Plan identified wetland and conservation areas that
would be impacted by construction on new location from Alternatives M Avoidance and N Avoidance in
particular, but also by Alternatives B, Q, and T.

The Wilmington — New Hanover County Joint Coastal Area Management Plan similarly identifies the
need for a balance between encouraging economic development and adequate infrastructure with
protection of natural amenities. This plan supports efforts to ensure necessary infrastructure to include
utilities and transportation are available for commercial and industrial development in areas identified
as suitable on the Land Classification Map and consistent with the Future Land Use Plan. It also
specifically supports the WMPO in encouraging state and federal authorities to provide interstate
connections to areas south and west of the urban area. This plan also identifies conservation areas at
Independence Boulevard and River Road and at Front Street and 3rd Street, which would be impacted
by Alternatives M Avoidance, Q, and V-AW with new development.
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4.3 Physical Environment Impacts

4.3.1 Traffic Noise

In accordance with Title 23 Code of Federal Regulations Part 772, Procedures for Abatement of Highway
Traffic Noise and Construction Noise (Title 23 CFR 772) and the North Carolina Department of
Transportation Traffic Noise Policy, each Type | highway project must be analyzed for predicted traffic
noise impacts. In general, Type | projects are proposed State or Federal highway projects for
construction of a highway or interchange on new location, improvements of an existing highway which
substantially change the horizontal or vertical alignment or add new through lanes, or projects that
involve new construction or substantial alteration of transportation facilities such as weigh stations, rest
stops, ride-share lots or toll plazas.

Traffic noise impacts are determined through implementing the current Traffic Noise Model (TNM?®)
approved by the Federal Highway Administration (FHWA) and following procedures detailed in Title 23
CFR 772, the NCDOT Traffic Noise Policy and the NCDOT Traffic Noise Manual. When traffic noise
impacts are predicted, examination and evaluation of alternative noise abatement measures must be
considered for reducing or eliminating these impacts. Construction noise impacts may occur if noise-
sensitive receptors are in proximity to project construction activities. All reasonable efforts should be
made to minimize exposure of noise sensitive areas to construction noise impacts.

The source of this traffic noise information is the draft Traffic Noise Report, Cape Fear Crossing,
Brunswick and New Hanover Counties (NCDOT 2019a). Any changes in the information presented below
based on the final Traffic Noise Report will be disclosed in the Final Environmental Impact Statement.

4.3.1.1 Traffic Noise Impacts and Noise Contours

The maximum number of receptors in each project alternative predicted to become impacted by future
traffic noise is shown in Table 4-3. The table includes those receptors expected to experience traffic
noise impacts by either approaching or exceeding the FHWA Noise Abatement Criteria or by a
substantial increase in exterior noise levels as defined in the NCDOT Traffic Noise Policy.

Table 4-3: Predicted Traffic Noise Impacts by Alternative®

Traffic Noise Impacts

Alternative Residential Places of Worship/Schools, Bl(j:;:;s::s
(NAC B) Parks, etc. (NACC & D)
B 235 1 1 526
MA 190 3 0 390
NA 184 1 0 396
Q 232 3 1 433

Environmental Consequences 4-12



Cape Fear CrossingDraft Environmental Impact Statement

Table 4-3: Predicted Traffic Noise Impacts by Alternative®

Traffic Noise Impacts

. . ) Businesses
Alternative Residential Places of Worship/Schools, (NACE)
(NAC B) Parks, etc. (NAC C & D)
T 229 1 453
V-AW 245 3 276

! Per TNM 2.5 and in accordance with 23 CFR Part 772

The maximum extent of the 71- and 66- dB(A) noise level contours are shown in the following table:

Table 4-4: Traffic Noise Contours

71 dB(A) (Feet f B(A) (Feet f
Alternative Location dB(A) (Feet from edge j 66 dB(A) (Feet from edge
of nearest travel lane) of nearest travel lane)

South of Cape Fear Crossing, Within ROW
west of Lanvale Road
B North of Cape Fear Crossing, 200 415
west of Lanvale Road
MA, NA East of US 17, between 185 360
Hazels Branch Road and
Snowfield Road
QT VA East of US 17, just north of 135 255
Hewett Burton Road
QT East of US 17, just south of Within ROW 180/Within ROW
Provision Parkway
VA, B East of US 17, just south of Within ROW Within ROW/205
Provision Parkway
B, T, VA East of US 17, just south of 180/170/135 305/290/270
West Gate Drive
B East of US 17, just south of 145 270
West Gate Drive
VA East of US 17, just south of 170 355
Ploof Road
VA West of US 17, just south of 50 120
us 74
VA East of US 17, just south of 50 240
us 74
VA South of US 74/76, just north Within ROW 120

of US 17
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Table 4-4: Traffic Noise Contours

Alternative Location 71 dB(A) (Feet from edge [ 66 dB(A) (Feet from edge
of nearest travel lane) of nearest travel lane)

East of Cape Fear Crossing,
just north of Shelmore Way

T West of Cape Fear Crossing, 130 245
just south of Shelmore Way
B, Q West of Cape Fear Crossing, 155 370
near Saw Grass Way
B, Q East of Cape Fear Crossing, 105 465
near Emberwood Drive
MA, NA East of NC 133, south of Within ROW 110
Rabon Way
B,QT East of NC 133, south of Within ROW 100
Rabon Way
Q, MA South of Cape Fear Crossing, Within ROW Within ROW
east of Bryan Road
Q, MA East of Independence Blvd, Within ROW 125
just north of US 421
Q, MA North of Cape Fear Crossing, 155 620
just east of US 421
Q, MA South of Cape Fear Crossing, 110 400
north of the Antiqua
neighborhood

4.3.1.2 Traffic Noise Abatement Measures

Measures for reducing or eliminating the traffic noise impacts were considered for all impacted
receptors in each alternative. The primary noise abatement measures evaluated for highway projects
include highway alighnment changes, traffic system management measures, establishment of buffer
zones, noise barriers and noise insulation (NAC D only). For each of these measures, benefits versus
allowable abatement quantity (reasonableness), engineering feasibility, effectiveness and other factors
were included in the noise abatement considerations.

Substantially changing the highway alignment to minimize noise impacts is not considered to be a viable
option for this project due to engineering and/or environmental factors. Traffic system management
measures are not considered viable for noise abatement due to the negative impact they would have on
the capacity and level of service of the proposed roadway. Costs to acquire buffer zones for impacted
receptors will exceed the NCDOT base dollar value of $22,500 per benefited receptor plus an
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incremental increase as defined in the NCDOT Traffic Noise Manual, causing this abatement measure to
be unreasonable.

4.3.1.3 Noise Barriers

Noise barriers include two basic types: earthen berms and noise walls. These structures act to diffract,
absorb and reflect highway traffic noise. For this project, earthen berms are not found to be a viable
abatement measure because the additional right of way, materials and construction costs are estimated
to exceed the NCDOT maximum allowable base quantity of 4,200 cubic yards per benefited receptor
plus an incremental increase as defined in the NCDOT Traffic Noise Policy.

A noise barrier evaluation was conducted for this project utilizing the Traffic Noise Model (TNM 2.5)
software developed by the FHWA. The following table summarizes the results of the evaluation.

Table 4-5: Preliminary Noise Barrier Evaluation Results

Square Feet
per
Benefited Preliminarily
Number of § Receptor / Feasible and

Noise Barrier

. Square
L
NSA I C)'CBFIOH Footage
Description

Alternative/

Benefited Allowable Reasonable
Receptors | Square Feet (Likely) for
per Construction

Benefited

Receptor

1

Alternative B

Barrier 13
(Shoulder) along
Cejpiz ey 3,000/ 2,625/
NSA 13 Crossing 14 42,000 16 2,500 No
eastbound
between I-140
and US 17

Barrier 13 Right of
way along Cape 2,750/ 10,200/
NSA 13 Fear Crossing EB 61,200 6 No
between |-140 22 2,500
and US 17

Barrier 14 along
Cape Fear 2,950/ 2,082/
NSA 14 Crossing EB 35,400 17 Yes
between I-140 12 2,500
and US 17
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Square Feet

per
Benefited Preliminarily
Alternative/ Noise Barrier Lengch/ Square Number of § Receptor / Feasible and
and Location Height 9 Benefited Allowable Reasonable
NSA . .. Footage .
Description (feet) Receptors | Square Feet (Likely) for
per Construction®
Benefited
Receptor
Barrier 15/16
along C?pe Fear 6,300/ 1,626/
NSA 15 & 16 Crossing WB 16 100,800 62 2,500 Yes
between I-140
and US 17
Barrier 29/30
along C?pe Fear 7,022/ 1,204/
NSA 29 & 30 Crossing EB 12 84,264 70 2,500 Yes
between US 17
and NC 133
Barrier 31 along
Cape Fear 4,078/ 894/
NSA 31 Crossing WB 65,248 73 Yes
between NC 133 16 2,500
and US 17
Barrier 40 along / /
Shipyard Blvd 1,853 610
NSA 40 between US 421 18 32,963 >4 2,500 ves
and Newkirk Ave
Barrier 14 along
Cape Fear / y
Crossing EB 4,949 466
NSA 42 between the Cape 23 115311 247 2,500 Yes
Fear River and US
421
Barrier 43 along
proposed y y
Shipyard 2,890 1,155
NSA 43 Boulevard WB 24 69,360 60 2,500 Yes

between US 421
and Burnett Blvd

Environmental

Consequences 4-16



Cape Fear CrossingDraft Environmental Impact Statement

Table 4-5: Preliminary Noise Barrier Evaluation Results

Square Feet
per
Benefited
Number of § Receptor /

Preliminarily
Length / Feasible and

Height’

Noise Barrier
and Location
Description

Alternative/ Square

Reasonable
(Likely) for
Construction®

Benefited Allowable
Receptors § Square Feet
per
Benefited
Receptor

NSA Footage

(feet)

Barrier 44 along

Cape Fear y y
Crossing WB, US 4,135 2,295
NSA 44 421 5B, and 22 91,802 40 2,500 Yes
proposed
Shipyard Blvd
Alternative MA
Barrier 2 along US
17 NB between 600/ 3,000/ 4
ARt Hazels Branch 10 0L 2 1,500 No
Road and 1-140
Barrier 3 West
along US 17 NB
NSA 3 (West) between Hazels aEy 4,500 2 2250 Yes
10 2,500
Branch Road and
1-140
Barrier 3 East
along ramp from 2,180/ 5,995/ 4
NSA3 (East) \)s'17 NB to Cape 22 47,960 8 2,500 No
Fear Crossing EB
Barrier 4 South
along US 17 SB 550/ 2,567/ 4
NSA4 (South) — tween I1-140 14 7,700 3 2,000 No
and Maco Road
Barrier 4 South
along US 17 SB 1,589/ 8,740/ 4
NSA 4 (North) between 1-140 9 34,958 4 1500 No
and Maco Road
Barrier 5 along
Cape Fear
NSA 5 Crossing WB 5’137/ 128,808 77 12'6570?6/ Yes
between US 17 ¢
and NC 133
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Alternative/

NSA

NSA 6

Noise Barrier
and Location
Description

Barrier 6 along US

17 SB between
Goodman Road
and 1-140

Length /
Height’

(feet)

1,225/
14

Square

Footage

17,150

Square Feet
per
Benefited
Receptor /
Allowable
Square Feet
per
Benefited
Receptor

Number of

Benefited
Receptors

8,575/
1,500

Preliminarily
Feasible and

Reasonable

(Likely) for
Construction®

No

NSA 33 & 34

Barrier 33/34
along Cape Fear
Crossing EB
between River
Road and US 421

4,300/
24

103,200

10,320/

10 2,500

No

NSA 35

Barrier 35 along
Cape Fear
Crossing EB
between River
Road and US 421

3,050/
24

73,200

654/

112 2,500

Yes

NSA 36

NSA 37

Barrier 36 along
Independence
Blvd EB between
ramp to US 421
SB and US 421
entrance ramp

Barrier 37 along
Cape Fear
Crossing/

Independence

Blvd between

River Road and
South 17" Street

2,850/
24

4,450/
22

68,400

100,100

N/A /
1,500

7,700/

13 2,500

Alternative NA

No

No

NSA 2

Barrier 2 along US
17 NB between
Hazels Branch
Road and I1-140

600/
10

6,000

3,000/
1,500

No
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Alternative/

NSA

Noise Barrier
and Location
Description

Barrier 3 West
along US 17 NB

Length /
Height’

(feet)

Square

Footage

Number of

Benefited
Receptors

Square Feet
per
Benefited
Receptor /
Allowable
Square Feet
per
Benefited
Receptor

Preliminarily
Feasible and

Reasonable

(Likely) for
Construction®

NSA 3 (West) between Hazels AEL 4,500 2 250 Yes
10 2,500
Branch Road and
1-140
Barrier 3 East
along ramp from 2,180/ 5,995/ 4
A (e US 17 NB to Cape 22 47,960 8 2,500 No
Fear Crossing EB
Barrier 4 South
along US 17 SB 550/ 2,567/ 4
NERGEY B e g 14 7,700 3 2,000 No
and Maco Road
Barrier 4 South
along US 17 SB 1,589/ 8,740/ 4
NSA 4 (North) between 1-140 2 34,958 4 1,500 No
and Maco Road
Barrier 5 along
Cape Fear
NSA 5 Crossing WB 5'?2’27/ 128,808 77 12'17030/ Yes
between US 17 !
and NC 133
Barrier 6 along US
17 SB between 1,225/ 8,575/ 4
NSA6 Goodman Road 14 17,150 2 1,500 No
and 1-140
Barrier 40 along
Shipyard Blvd 1,853/ 610/
NSA 40 between US 421 18 32,963 >4 2,500 Yes
and Newkirk Ave
Barrier 14 along
Cape Fear
Crossing EB 4,949/ 466/
pAe between the Cape 23 SRR 2 2,500 Yes

Fear River and US
421
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Square Feet
per
Benefited
Number of § Receptor /

Preliminarily
Feasible and

Length /
Height’

Noise Barrier
and Location
Description

Alternative/ Square

Reasonable

Benefited Allowable
Receptors § Square Feet
per
Benefited
Receptor

NSA Footage

(feet) (Likely) for

Construction®

Barrier 43 along

proposed
Shipyard 2,890/ 1,155/
NSA 43 Boulevard WB 24 69,360 60 2,500 Yes
between US 421
and Burnett Blvd
Barrier 44 along
Cape Fear
Crossing WB, US 4,135/ 2,295/
NSA 44 421 5B, and 22 91,802 40 2,500 Yes
proposed
Shipyard Blvd
Alternative Q
Barrier 6 along US
17 SB between 1,200/ 5,400/ 4
NSA6 Goodman Road 18 21,800 4 1,500 No
and |-140
Barrier 29/30
along Cape Fear
NSA 29 & 30 Crossing EB 7'222/ 84,264 70 12'25%%/ Yes
between US 17 !
and NC 133
Barrier 31 along
Cape Fear
NSA 31 Crossing WB 4’228/ 65,248 73 28 i?)é Yes
between NC 133 !
and US 17
Barrier 33/34
along Cape Fear
. 4,300/ 10,320/ 4
NSA 33 & 34 Crossing EB 24 103,200 10 2,500 No

between River
Road and US 421
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Alternative/

NSA

NSA 35

Noise Barrier
and Location
Description

Barrier 35 along
Cape Fear
Crossing EB
between River
Road and US 421

Length /
Height’

(feet)

3,050/
24

Square

Footage

73,200

Square Feet
per
Benefited
Receptor /

Number of
Benefited
Receptors

Allowable
Square Feet
per
Benefited
Receptor

654/

112 2,500

Preliminarily
Feasible and

Reasonable

(Likely) for
Construction®

Yes

NSA 36

Barrier 36 along
Independence
Blvd EB between
ramp to US 421
SB and US 421
entrance ramp

2,850/
24

68,400

N/A /
1,500

No

NSA 37

Barrier 37 along
Cape Fear
Crossing/

Independence

Blvd between

River Road and
South 17" Street

4,450/
22

100,100

Alternative T

7,700/

13 2,500

No

NSA 6

Barrier 6 along US
17 SB between
Goodman Road

and 1-140

1,350/
16

21,600

7,200/
1,500

No

NSA 28

Barrier 28 along
Cape Fear
Crossing EB
between US 17
and NC 133

6,642/
12

79,704

1,423/

>6 2,500

Yes

NSA 29

Barrier 29 along
Cape Fear
Crossing WB
between NC 133
and US 17

6,800/
16

100,800

837/

130 2,500

Yes
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Square Feet
per
Benefited
Number of § Receptor /

Preliminarily
Feasible and

Length /
Height’

Noise Barrier
and Location
Description

Alternative/ Square

Reasonable

Benefited Allowable
Receptors § Square Feet
per
Benefited
Receptor

NSA Footage

(feet) (Likely) for

Construction®

Barrier 40 along
Shipyard Blvd
NSA 40 between US 421
and Newkirk
Avenue

1,853/
18

610/

32,963 54 2,500

Yes

Barrier 14 along
Cape Fear
Crossing EB 4,949/
between the Cape 23
Fear River and US
421

466/

NSA 42 2,500

115,311 247 Yes

Barrier 43 along
proposed
Shipyard 2,890/
Boulevard WB 24
between US 421
and Burnett Blvd

1,155/

NSA 43 2 500

69,360 60 Yes

Barrier 44 along
Cape Fear
Crossing WB, US 4,135/
421 SB, and 22
proposed
Shipyard Blvd

2,295/

NSA 44 2,500

91,802 40 Yes

Alternative V-AW

Barrier 6 along US
17 SB between 1,700/
Goodman Road 18
and [-140

7,650/

NSA 6 1,500

30,600 4 No

Barrier 20 along
US 17 NB
between south of 2,000/
West Gate Road 24
and Ocean Gate
Road

N/A/

NSA 20 1,500

48,000 0 No
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Square Feet
per
Benefited
Number of § Receptor /

Preliminarily

Length / Feasible and

Height’

Noise Barrier
and Location
Description

Alternative/ Square

Benefited Allowable
Receptors § Square Feet
per
Benefited
Receptor

Reasonable
(Likely) for
Construction®

NSA Footage

(feet)

Barrier 21 along
US 17 NB
NSA 21 between Ocean
Gate Road and US
74/76

2,184/
24

N/A /

3
1,500 A

52,416 0

Barrier 22 along
US 17 NB
NSA 22 between Ploof
Road and US
74/76

2181/ 55344 138 379/

24 1,500 M9

Barrier 23 along
US 74/76 EB
between the
NSA 23 project’s western
terminus and
Olde Waterford
Way

1,950/
20

2,294/

1,500 No

39,000 17

Barrier 24 along

US 74/76 WB 5,079/ 2,139/
between US 17 24 T = 1,500
and River Road

NSA 24 No

Barrier 25 along

Us 74/76 EB 2,035/
between US 17 16
and River Road

10,853/

NSA 25 1,500

32,560 3 No

Barrier 26 along

US 74/76 WB

NSA 26 between the
Brunswick River
and River Road

2,130/
12

3,737/

22,560 7 1,500

No

Barrier 27 along
US 74/76 EB

NSA 27 between River
Road and the

Brunswick River

2,037/
14

5,704/

4
1,500 A

28,518 5
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Table 4-5: Preliminary Noise Barrier Evaluation Results

Alternative/

NSA

Noise Barrier
and Location
Description

Barrier 45 North
along US 421 NB

Length /
Height’

(feet)

Square

Footage

Number of

Benefited
Receptors

Square Feet
per
Benefited
Receptor /
Allowable
Square Feet
per
Benefited
Receptor

Preliminarily
Feasible and

Reasonable
(Likely) for
Construction®

between North 745/ 7,450/ 4
LS4 (hlori ) Carolina Avenue 20 Sl 2 1,500 No
and Greenfield
Street
Barrier 45 South
along US 421 NB
NSA 45 (South) between lvey By 4,446 5 SEgy Yes
. 14 2,000
Circle and
Alabama Avenue
Barrier 46 along
EB Burnett Road /
Carolina Beach 1,823/ 1,864/
Lo Road connector 21 Skblan 21 2,500 M
between Burnett
Road and US 421
Barrier 47 along
South 3" Street
. 837/ 195/
NSA 47 between Kidder 14 11,718 60 1,500 Yes

Street and
Greenfield Street

! The likelihood for barrier construction is preliminary and subject to change, pending completion
of final design and the public involvement process.

2 Average wall height. Actual wall height at any given location may be higher or lower.

® Barrier is not feasible due to an inability to achieve a minimum of 5 dB(A) of noise reduction for at least two impacted

receptors.

“Barrier is not reasonable due to the quantity per benefited receptor exceeding the allowable quantity per benefited receptor.

Additionally, six NAC “D” locations within three alternatives were considered for noise insulation. Little
information is available at this time to determine actual costs. Preliminarily, it is believed each of these
locations is a likely candidate for noise insulation as an abatement measure. Table 4-6 summarizes the

results of the evaluation.
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Table 4-6: Preliminary Noise Insulation Evaluation Results

Impacted Receptor —

Alternative/NSA Feasible Reasonable Likely

Location

Alternative MA

NSA 37 2979-3504 Carolina Beach Road Yes Yes Yes
NSA 37 3037-3736 Carolina Beach Road Yes Yes Yes
Alternative Q
NSA 37 2979-3504 Carolina Beach Road Yes Yes Yes
NSA 37 3037-3736 Carolina Beach Road Yes Yes Yes
Alternative V-AW
NSA 45 1420.1-2011 Carolina Beach Road Yes Yes Yes
NSA 46 1505-314 South Carolina Ave Yes Yes Yes

4314 Summary

A traffic noise evaluation was performed that identified 17 noise barriers, some of which occur in more
than one alternative, that preliminarily meet feasibility and reasonableness criteria found in the NCDOT
Traffic Noise Policy. A more detailed analysis will be completed during project final design. Noise
barriers preliminarily found to be feasible and reasonable during the preliminary noise analysis may not
be found to be feasible and reasonable during the final design noise analysis due to changes in proposed
project alignment and other design considerations, surrounding land use development, or utility
conflicts, among other factors. Conversely, noise barriers that preliminarily were not considered
feasible and reasonable may meet the established criteria and be recommended for construction.

In accordance with NCDOT Traffic Noise Policy, the Federal/State governments are not responsible for
providing noise abatement measures for new development for which building permits are issued after
the Date of Public Knowledge. The Date of Public Knowledge of the proposed highway project will be
the approval date of the Record of Decision (ROD). NCDOT strongly advocates the planning, design and
construction of noise-compatible development and encourages its practice among planners, building
officials, developers and others.

4.3.2 Air Quality

For each alternative there may be localized areas where VMT would increase, and other areas where
VMT would decrease. Therefore, it is possible that localized increases and decreases in MSAT emissions
may occur. The localized increases in MSAT emissions would likely be most pronounced along the new
roadway sections that would be built to the south of existing US 17 in eastern Brunswick County and
near the new alignment sections near the Port of Wilmington. However, even if these increases do
occur, they too will be substantially reduced in the future due to implementation of EPA's vehicle and
fuel regulations.
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In sum, under all build alternatives in the design year it is expected there would be reduced MSAT
emissions in the immediate area of the project, relative to the No-Build Alternative, due to EPA's MSAT
reduction programs.

4.3.2.1 Mobile Source Air Toxics

Background

Controlling air toxic emissions became a national priority with the passage of the Clean Air Act
Amendments (CAAA) of 1990, whereby Congress mandated that the U.S. Environmental Protection
Agency (EPA) regulate 188 air toxics, also known as hazardous air pollutants. The EPA assessed this
expansive list in its rule on the Control of Hazardous Air Pollutants from Mobile Sources (Federal
Register, Vol. 72, No. 37, page 8430, February 26, 2007), and identified a group of 93 compounds
emitted from mobile sources that are listed in their Integrated Risk Information System (IRIS) . In
addition, EPA identified nine compounds with significant contributions from mobile sources that are
among the national and regional-scale cancer risk drivers from their 2011 National Air Toxics
Assessment (NATA) . These are 1,3-butadiene, acetaldehyde, acrolein, benzene, diesel particulate
matter (diesel PM), ethylbenzene, formaldehyde, naphthalene, and polycyclic organic matter. While
FHWA considers these the priority MSAT, the list is subject to change and may be adjusted in
consideration of future EPA rules.

According to EPA, the latest model MOVES2014 is a major revision to MOVES2010 and improves upon it
in many respects. MOVES2014 includes new data, new emissions standards, and new functional
improvements and features. It incorporates substantial new data for emissions, fleet, and activity
developed since the release of MOVES2010. These new emissions data are for light- and heavy- duty
vehicles, exhaust and evaporative emissions, and fuel effects. MOVES2014 also adds updated vehicle
sales, population, age distribution, and vehicle miles travelled (VMT) data.

MOVES2014 incorporates the effects of three new Federal emissions standard rules not included in
MOVES2010. These new standards are all expected to impact MSAT emissions and include Tier 3
emissions and fuel standards starting in 2017 (79 FR 60344), heavy-duty greenhouse gas regulations that
phase in during model years 2014-2018 (79 FR 60344), and the second phase of light duty greenhouse
gas regulations that phase in during model years 2017-2025 (79 FR 60344). Since the release of
MOVES2014, EPA has released MOVES2014a. In the November 2015 MOVES2014a Questions and
Answers Guide, EPA states that for on-road emissions, MOVES2014a adds new options requested by
users for the input of local VMT, includes minor updates to the default fuel tables, and corrects an error
in MOVES2014 brake wear emissions. The change in brake wear emissions results in small decreases in
PM emissions, while emissions for other criteria pollutants remain essentially the same as MOVES2014.

Using EPA’s MOVES2014a model, FHWA estimates that even if VMT increases by 45 percent from 2010
to 2050 as forecast, a combined reduction of 91 percent in the total annual emissions for the priority
MSAT is projected for the same time period.
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Diesel PM is the dominant component of MSAT emissions, making up 50 to 70 percent of all priority
MSAT pollutants by mass, depending on calendar year. Users of MOVES2014a will notice some
differences in emissions compared with MOVES2010b. MOVES2014a is based on updated data on some
emissions and pollutant processes compared to MOVES2010b, and also reflects the latest Federal
emissions standards in place at the time of its release. In addition, MOVES2014a emissions forecasts are
based on lower VMT projections than MOVES2010b, consistent with recent trends suggesting reduced
nationwide VMT growth compared to historical trends.

MSAT analyses are intended to capture the net change in emissions within an affected environment,
defined as the transportation network affected by the project. The affected environment for MSATs
may be different than the affected environment defined in the NEPA document for other environmental
effects, such as noise or wetlands. Analyzing MSATs only within a geographically-defined “study area”
will not capture the emissions effects of changes in traffic on roadways outside of that area, which is
particularly important where the project creates an alternative route or diverts traffic from one roadway
class to another. At the other extreme, analyzing a metropolitan area’s entire roadway network will
result in emissions estimates for many roadway links not affected by the project, diluting the results of
the analysis.

4.3.2.2 Incomplete or Unavailable Information for Project Specific MSAT Health Impact
Analysis

In FHWA's view, information is incomplete or unavailable to credibly predict the project-specific health
impacts due to changes in MSAT emissions associated with a proposed set of highway alternatives. The
outcome of such an assessment, adverse or not, would be influenced more by the uncertainty
introduced into the process through assumption and speculation rather than any genuine insight into
the actual health impacts directly attributable to MSAT exposure associated with a proposed action.

The EPA is responsible for protecting the public health and welfare from any known or anticipated effect
of an air pollutant. They are the lead authority for administering the Clean Air Act and its amendments
and have specific statutory obligations with respect to hazardous air pollutants and MSAT. The EPA is in
the continual process of assessing human health effects, exposures, and risks posed by air pollutants.
They maintain the Integrated Risk Information System (IRIS), which is “a compilation of electronic
reports on specific substances found in the environment and their potential to cause human health
effects .” Each report contains assessments of non-cancerous and cancerous effects for individual
compounds and quantitative estimates of risk levels from lifetime oral and inhalation exposures with
uncertainty spanning perhaps an order of magnitude.

Other organizations are also active in the research and analyses of the human health effects of MSAT,
including the Health Effects Institute (HEI). A number of HEI studies are summarized in Appendix D of
FHWA'’s Updated Interim Guidance on Mobile Source Air Toxic Analysis in NEPA Documents. Among the
adverse health effects linked to MSAT compounds at high exposures are: cancer in humans in
occupational settings; cancer in animals; and irritation to the respiratory tract, including the
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exacerbation of asthma. Less obvious is the adverse human health effects of MSAT compounds at
current environmental concentrations or in the future as vehicle emissions substantially decrease.

The methodologies for forecasting health impacts include emissions modeling; dispersion modeling;
exposure modeling; and then final determination of health impacts — each step in the process building
on the model predictions obtained in the previous step. All are encumbered by technical shortcomings
or uncertain science that prevents a more complete differentiation of the MSAT health impacts among a
set of project alternatives. These difficulties are magnified for lifetime (i.e., 70 year) assessments,
particularly because unsupportable assumptions would have to be made regarding changes in travel
patterns and vehicle technology (which affects emissions rates) over that time frame, since such
information is unavailable.

It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure near
roadways; to determine the portion of time that people are actually exposed at a specific location; and
to establish the extent attributable to a proposed action, especially given that some of the information
needed is unavailable.

There are considerable uncertainties associated with the existing estimates of toxicity of the various
MSAT, because of factors such as low-dose extrapolation and translation of occupational exposure data
to the general population, a concern expressed by HEI . As a result, there is no national consensus on air
dose-response values assumed to protect the public health and welfare for MSAT compounds, and in
particular for diesel PM. The EPA states that with respect to diesel engine exhaust, “[t]he absence of
adequate data to develop a sufficiently confident dose-response relationship from the epidemiologic
studies has prevented the estimation of inhalation carcinogenic risk (www.epa.gov/iris ).”

There is also the lack of a national consensus on an acceptable level of risk. The current context is the
process used by the EPA as provided by the Clean Air Act to determine whether more stringent controls
are required in order to provide an ample margin of safety to protect public health or to prevent an
adverse environmental effect for industrial sources subject to the maximum achievable control
technology standards, such as benzene emissions from refineries. The decision framework is a two-step
process. The first step requires EPA to determine an “acceptable” level of risk due to emissions from a
source, which is generally no greater than approximately 100 in a million. Additional factors are
considered in the second step, the goal of which is to maximize the number of people with risks less
than 1 in a million due to emissions from a source. The results of this statutory two-step process do not
guarantee that cancer risks from exposure to air toxics are less than 1 in a million; in some cases, the
residual risk determination could result in maximum individual cancer risks that are as high as
approximately 100 in a million. In a June 2008 decision, the U.S. Court of Appeals for the District of
Columbia Circuit upheld EPA’s approach to addressing risk in its two-step decision framework.
Information is incomplete or unavailable to establish that even the largest of highway projects would
result in levels of risk greater than deemed acceptable.

Because of the limitations in the methodologies for forecasting health impacts described, any predicted
difference in health impacts between alternatives is likely to be much smaller than the uncertainties
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associated with predicting the impacts. Consequently, the results of such assessments would not be
useful to decision makers, who would need to weigh this information against project benefits, such as
reducing traffic congestion, accident rates, and fatalities plus improved access for emergency response,
that are better suited for quantitative analysis.

Conclusion

For each alternative there may be localized areas where VMT would increase, and other areas where
VMT would decrease. Therefore, it is possible that localized increases and decreases in MSAT emissions
may occur. The localized increases in MSAT emissions would likely be most pronounced along the new
roadway sections that would be built to the south of existing US 17 in eastern Brunswick County and
near the new alignment sections near the Port of Wilmington. However, even if these increases do
occur, they too will be substantially reduced in the future due to implementation of EPA's vehicle and
fuel regulations.

In sum, under all build alternatives in the design year it is expected there would be reduced MSAT
emissions in the immediate area of the project, relative to the No-Build Alternative, due to EPA's MSAT
reduction programs.

Summary

Vehicles are a major contributor to decreased air quality because they emit a variety of pollutants into
the air. Changing traffic patterns are a primary concern when determining the impact of a new highway
facility or the improvement of an existing highway facility. New highways or the widening of existing
highways increase localized levels of vehicle emissions, but these increases could be offset due to
increases in speeds from reductions in congestion and because vehicle emissions will decrease in areas
where traffic shifts to the new roadway. Significant progress has been made in reducing criteria
pollutant emissions from motor vehicles and improving air quality, even as vehicle travel has increased
rapidly.

The proposed project is located in Brunswick and New Hanover Counties, which complies with the
NAAQS. The proposed project is located within an attainment area; therefore, 40 CFR Parts 51 and 93
are not applicable. Therefore, the project is not anticipated to create any adverse effects on the air
quality of this attainment area. This evaluation completes the assessment requirements for air quality
of the 1990 Clean Air Act Amendments and the NEPA process. No additional reports are necessary.

4.3.3 Sea Level Rise

The potential impacts of sea level rise on roadway infrastructure may include, but are not limited to,
impacts on coastal water quality, evacuation, natural systems, recreation, or roadway efficiencies
including mobility and accessibility. Mitigating these impacts may be accomplished through structured
or soft buffers to hold back or reduce the pressure from the sea or the elevation of land surfaces or
structures. In an effort to reduce the potential impact of flooding and storm surge on transportation
infrastructure, the expected sea level rise can be a consideration used during final design of the roads
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and structures. FHWA and NCDOT acknowledge that there are risks and uncertainty in the future
regarding sea level rise and storm events.

The Sea Level Rise Assessment for Cape Fear Crossing (NCDOT 2019b) evaluated locations across the
project alternatives that would potentially be regularly inundated or at-risk due to sea level rise over an
81-year period (2019-2100). This assessment examines scenarios for the current year (2019), the
proposed project’s design year (2040), and the United States Army Corps of Engineers (USACE) Sea Level
Change Curve Calculator’s furthest projection (2100), and is based on tide gauge projections and
includes a low scenario, medium scenario, and high scenario.

®  |ow scenario (current mean sea level / 0-foot sea level rise)
®  |ntermediate scenario (1-foot sea level rise)
®  High scenario (5-foot sea level rise)

The scenarios chosen to model sea level rise projections to 2100 were computed using tide gauge
projections (located in Wilmington, North Carolina) calculated by the USACE. Using the information
provided in the USACE tool, maps were created using Geographic Information Systems (GIS) sea level
rise data from the National Oceanic Atmospheric Administration (NOAA).

According to the sea level rise projections generated by the USACE and NOAA, many of the proposed
alternatives that bound the Cape Fear River, Brunswick River, Town Creek, and/or Alligator Creek are
vulnerable to inundation. All DSAs would likely experience inundation or be at-risk for inundation. The
assessment showed that some alternatives would potentially be inundated, depending on the scenario
applied (low, intermediate, or high), as shown below in Table 4-7. When each SLR scenario is applied to
the DSAs, Alternative V-AW would experience the greatest impacts along the facility.

Environmental Consequences 4-30



Cape FearCrossingDraft Environmental Impact Statement

Table 4-7: Summary of Inundation Length along Detailed Study Alternatives

Proposed
Cape Fear
Bridge Length
(miles)

High Scenario
(SLR 5 ft)

Low Scenario Intermediate
(SLR O ft) Scenario (SLR 1
(miles) ft) (miles)

Proposed

Alternatives Total Length

(miles) (miles)

Alternative B 28.98 2.97 0 0.01 0.61
Alternative M 43.33 3.11 0.42 0.58 1.62
Avoidance

Alternative N 32.86 3.00 0.21 0.24 0.97
Avoidance

Alternative Q 32.62 3.10 0 0.01 0.61
Alternative T 26.96 2.97 0 0.01 0.44
Alternative V-AW 29.78 1.09° 0 1.34 5.93

Note: These lengths are based on the proposed mainline, side streets, ramps, and loops.

® The bridge length of Alternative V-AW also includes the bridge over Alligator Creek. The low, intermediate, and high
scenario data is based on projected sea level rise data from NOAA.

Source: NCDOT 2019b

4.3.4 Farmland Impacts

The FPPA of 1981 (7 CFR 658), implemented by the USDA NRCS, requires all federal agencies or state
agencies that receive federal funding to consider the impact of land acquisition and construction
activities on farmland in an effort to “minimize the extent to which federal programs contribute to the
unnecessary conversion of farmland to non-agricultural uses.” According to FPPA, farmland includes
prime farmland, unique farmland, and farmland of statewide or local importance (Public Law 97-98,
Section 1539-1549, 7 United States Code [U.S.C.] 4201 et seq.).

All the detailed study alternatives would impact prime farmland. Prime farmland does not include land
already in or committed to urban development or water storage. Prime farmland “already in” urban
development includes all land that has been designated for commercial or industrial use, or residential
use that is not intended at the same time to protect farmland in a:

®  Zoning code or ordinance adopted by the state or local unit of government or

® A comprehensive land use plan that has expressly been either adopted or reviewed in its entirety by
the unit of local government in whose jurisdiction it is operative within 10 years preceding the
implementation of the project
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Under North Carolina state law, local governments can offer VAD in the local jurisdictions, which provide
land owners with a voluntary way to support the conservation and preservation of farmland from non-
farm development. Lands under VAD protection have a conservation agreement between the land
owner and the local jurisdiction that prohibits non-farm use or development for a period of at least 10
years. In Brunswick County, five parcels are designated as VADs that represent four farms. These parcels
are not anticipated to be impacted by any of the detailed study alternatives.

In accordance with the FPPA, the amount of farmland soils found within the DCIA was calculated. Table
4-8 shows the anticipated farmland impacts associated with each detailed study alternative.

Table 4-8: Farmland Impacts

Farmland Impact (acres)
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Alternative B 63.2 143.2 74.3 215.8 173.3 10.8
Alternative M 132.8 226.2 150.0 217.2 44.6 11.5
Avoidance
Alternative N 127.0 225.8 72.5 225.3 44 .4 10.8
Avoidance
Alternative Q 64.1 132.6 112.0 215.9 108.0 11.4
Alternative T 61.2 120.7 59.0 214.1 105.6 10.8
Alternative V-AW 23.4 38.6 13.1 206.5 76.6 128.5

Impacts were calculated using the proposed functional design right-of-way limits. A preliminary
screening of farmland conversion impacts was completed as a part of the 2015 CIA for all alternatives
(NRCS Form AD-1006, Part VI only). As noted in 7 CFR 658.4(a), “Farmland ‘committed to urban
development or water storage’ includes all such land that receives a combined score of 160 points or
less from the land evaluation and site assessment criteria.” Total scores of 33 for Alternative V-AW, 41
for Alternatives B, Q, and T, and 51 for Alternatives M Avoidance and N Avoidance out of a possible 160
points were calculated. Higher scores indicate a lesser potential for farmland conversion impacts. Since
none of the total site assessment scores exceed the 60-point threshold established by the NRCS,
farmland conversion impacts may be anticipated, but are not to be given further consideration for
protection (7 CFR 658.4(c)).
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4.3.5 Utility Impacts

All the detailed study alternatives would impact both private and public utilities. Impacts would include
the relocation, adjustment, or modification of gas, water, electric, sewer, telephone, and fiber optic
cable lines. The relocation of power poles also would be required as a result of the proposed project.

4.3.6 Hazardous Materials Impacts

As discussed in Section 3.3.5, 40 potential hazardous sites were identified by the Hazardous Materials
Report within the project study area (NCDOT 2015b). A full description of these sites can be found within
the report.

Table 4-9 identifies the potential contaminated sites found within the 1,000-foot corridor of each
detailed study alternative. Preliminary site assessments to identify the nature and extent of any
contamination will be performed on these sites prior to right-of-way acquisition.

Table 4-9: Potentially Contaminated Sites

AL Anticipated

Severity

Alternative Potentially Potentially Contaminated Properties®

Hazardous Sites

B 6 Low Sites 15, 16, 17
High Sites 8, 9, 14
M Avoidance 6 Low Sites 1, 11, 12, 13, 15
High Site 14
N Avoidance 7 Low Sites 1, 15, 16, 17
High Sites 8, 9, 14
Q 0 None No Sites
T 6 Low Sites 15, 16, 17
High Sites 8, 9, 14,
V-AW 25 Low to High Sites 10, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,

27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37

High Site 14

® Potentially contaminated site numbers correspond to the Hazardous Materials Report (NCDOT 2015b).

4.3.7 Mineral Resources

As discussed in Section 3.3.6, the only mine located within the project study area is a sand and granite
mine, which is no longer operational. The mine was located north of the Cape Fear Memorial Bridge
along the Cape Fear River. No impacts to the mine are anticipated.
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4.3.8 Floodplains/Floodways Impacts

All the detailed study alternatives would cross floodplains and include major hydraulic structures
(defined as requiring a conveyance greater than 72 inches) in a Federal Emergency Management Agency
(FEMA) Special Flood Hazard Zone. Hydraulic design for these crossings would not create constraints to
flow. Therefore, upstream floodways would not be affected by placement of these structures.

In accordance with Executive Order 11988, the Hydraulics Unit will coordinate with the North Carolina
Floodplain Mapping Program (FMP), the delegated state agency for administering FEMA’s National
Flood Insurance Program, to determine the status of the project with regard to applicability of NCDOT’s
Memorandum of Agreement with FMP (dated June 5, 2008), or approval of a Conditional Letter of Map
Revision (CLOMR) and subsequent final Letter of Map Revision (LOMR).

The construction of the proposed project would encroach in several areas on the designated floodplain
associated with several local stream systems. Table 4-10 summarizes the impacts to floodplains and
floodways within the project study area from each of the detailed study alternatives.

Table 4-10: FEMA Floodplain and Floodway Impacts

B 14.3 2.8
M Avoidance 35.7 21
N Avoidance 34.0 21
Q 31.7 2.6
T 28.8 2.6
V-AW 214.4 0.4

Note: Impacts were calculated using the functional design construction slope stake limits plus 40 feet.

A description of the proposed hydraulic crossings is provided in Table 4-11 and shown on Figure 4-1
through Figure 4-12.

Table 4-11: Summary of Hydraulic Recommendations

m Alternative Feature Under Structure Proposed Structure

MA, NA Bishop Branch Extend existing 3 at 8x6 box culvert
2 MA, NA Bishop Branch Bridge at 520 feet to span wetlands
2A MA, NA Bishop Branch Bridge at 660 feet to span main wetlands
3 MA, NA Morgan Branch Bridge at 980 feet to span wetlands
4 MA, NA Goodland Branch 3 at 6x6 box culvert
5 MA, NA UT to Goodland Branch 2 at 6x6 box culvert
6 MA, NA UT to Goodland Branch 1 at 6x6 box culvert
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Table 4-11: Summary of Hydraulic Recommendations

m Alternative Feature Under Structure Proposed Structure

MA, NA UT to Town Creek 1 at 6x6 box culvert
8 MA, NA Little Mallory Creek 1 at 8x6 box culvert
10 B, MA,NA, Q, T Mallory Creek Span CAMA wetlands
11 B, MA,NA,Q, T UT to Mallory Creek Bridge at 15,705 feet (Alternatives B, T)
16,353 feet (Alternative Q)
16,403 feet (Alternative MA)
15,842 feet (Alternative NA)
11A B, MA,NA, Q, T UT to Mallory Creek Bridge at 15,705 feet (Alternative B, T)
16,353 feet (Alternative Q)
16,403 feet (Alternative MA)
15,842 feet (Alternative NA)
12 MA, Q Cape Fear River Bridge at 16,353 feet (Alternative Q)
16,403 feet (Alternative MA)
13 MA, Q UT to Barnards Creek Bridge at 16,353 feet (Alternative Q)
16,403 feet (Alternative MA)
14 MA, Q UT to Barnards Creek 3 at 6x6 box culvert
15 MA, Q UT to Barnards Creek 2 at 6x6 box culvert
16° MA, Q UT to Barnards Creek 2 at 6x6 box culvert
18° MA, NA, Q, T, V-AW UT to Morgan Branch 3 at 8x6 box culvert
19° Q, T, V-AW Morgan Branch 3 at 8x6 box culvert
20° MA, NA UT to Morgan Branch Widen existing bridge
21° MA, NA UT to Morgan Branch Widen existing bridge
22 B UT to Morgan Branch 1 at 8x6 box culvert
23 B UT to Morgan Branch 1 at 8x6 box culvert
24 B UT to Jackeys Creek Bridge at 142 feet
26 B,QT UT to Piney Branch 1 at 7x6 box culvert
27 B,QT Piney Branch 3 at 7x6 box culvert
28 B, Q Mallory Creek Tributary Downstream bridge at 440 feet and
upstream bridge at 510 feet to span
wetlands
29 B, Q Mallory Creek Bridge at 800 feet to span main wetlands
30 T Mallory Creek Bridge at 770 feet to span main wetlands
33° B, MA,NA,Q, T Mallory Creek Bridge at 95 feet
34 B,QT Mallory Creek Bridge at 15,705 feet (Alternatives B, T)

16,353 feet (Alternative Q)

Environmental Consequences 4-35



Cape Fear CrossingDraft Environmental Impact Statement

Table 4-11: Summary of Hydraulic Recommendations

m Alternative Feature Under Structure Proposed Structure

B, NA, T Cape Fear River Bridge at 15,705 feet (Alternatives B, T)

15,842 feet (Alternative NA)

36° B, Q, T, V-AW Jackeys Creek Bridge at 240 feet

37 V-AW UT to Jackeys Creek 2 at 6x6 box culvert

38° V-AW Brunswick River Widen existing bridge

39° V-AW Alligator Creek Widen existing bridge

41 V-AW Cape Fear River Bridge at 4,951 feet

42 V-AW UT to Greenfield Creek Bridge at 4,951 feet

43 V-AW Greenfield Creek Bridge at 4,951 feet

44° V-AW Greenfield Creek Extend 3 at 8x6 box culvert

45 MA, Q Unnamed Tributary Bridge at 16,353 feet (Alternative Q)
16,403 feet (Alternative MA)

46 MA, Q East Fork Creek 2 at 6x6 box culvert

MA = M Avoidance; NA = N Avoidance; UT = Unnamed Tributary
® Denotes crossing with an existing major hydraulic structure.

4.3.9

4.3

9.1 Wild and Scenic Rivers

Protected Lands Impacts

As noted in Section 3.3.8.1, no Wild and Scenic Rivers are located in the project study area.

4.3

9.2 State/National Forests

As noted in Section 3.3.8.2, no state or national forests are located in the project study area.

4.3

9.3 Gamelands and Preservation Areas

As noted in Section 3.3.8.3, no gamelands are located in the project study area. All the detailed study
alternatives would impact preservation areas (Table 4-12). Additional information regarding these sites
is included in Section 3.3.8.3.

Table 4-12: Preservation Area Impacts

Alternative

M [\
_-

Preservation Area

Impacts (acres)

Barnards Creek Natural
Area

Battle Royal Bay

8.10

0.00 0.00

0.00 0.00 0.00
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Table 4-12: Preservation Area Impacts

Alternative

Impacts (acres) M N
. . T V-AW
Avoidance | Avoidance
0.00 0.00 0.00 0.00 0.00

129.27

Preservation Area

Brunswick River/Cape
Fear River Marshes

Clarendon Plantation 0.00 0.00 0.00 0.00 0.00 0.00
Limesinks

Greenfield Lake 0.00 0.00 0.00 0.00 0.00 0.00
Henrytown Savanna 0.00 0.00 0.00 0.00 0.00 0.00
Little Green Swamp 0.00 0.00 0.00 0.00 0.00 0.00
Lower Cape Fear River 21.36 21.92 21.36 21.92 21.36 0.00
Aquatic Habitat

Mott Creek Natural 0.00 0.00 0.00 0.00 0.00 0.00
Area

Pleasant Oaks/Goose 0.00 0.00 0.00 0.00 0.00 0.00
Landing Plantations

South Wilmington 0.00 0.00 0.00 0.00 0.00 0.00
Sandhills

Sturgeon Creek Tidal 0.00 0.00 0.00 0.00 0.00 0.00
Wetlands

Town Creek Aquatic 0.00 0.00 0.00 0.00 0.00 10.49
Habitat

Town Creek Marshes 0.00 9.10 9.10 0.00 0.00 0.00
and Swamp

TOTAL 29.46 31.02 30.46 21.92 21.36 139.76

Note: Impacts were calculated using the proposed functional design right-of-way limits.

4.4 Cultural Resources Impacts

441 Historic Architectural Resources

Adverse effects are defined in 36 CFR 800 (Section 106) as occurring when a proposed action, such as
the introduction of a new or larger roadway facility, may alter, directly or indirectly, any of the
characteristics of a historic property that qualify the historic property for inclusion in the NRHP in a
manner that would diminish its integrity. Adverse effects can include destruction or alteration of the
property; isolation of the property from its surrounding environment; and introduction of visual,
audible, or atmospheric elements that are out of character with the property (36 CFR 800.5). As
determined by FHWA, NCDOT, and HPO at effects meetings held May 24, 2017, and October 30, 2018,
and February 12, 2019, the proposed project would have adverse effects upon historic properties as
summarized in Table 4-13 (NCDOT, FHWA, and HPO 2019). Figure 4-13 through Figure 4-24 depict
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potential effects to historic properties. Avoidance, modification, and mitigation suggestions are included
in the Concurrence Form for Assessment of Effects document provided by NCDOT in Appendix A. Once
the preferred alternative is selected, measures to address and resolve adverse effects will be taken (36

CFR 800.6).

Table 4-13: Historic Architectural Resource Effects

Alternative

Historic
Property M N
. . T V-AW
USS North No Effect No Effect No Effect No Effect No Effect N AEWEES
Carolina Effect
V\{llmlr.‘lgt(?n . No Effect No Effect No Effect No Effect No Effect GEMTERE
Historic District Effect
Southern and
et e No Adverse
Sections of Lake No Effect No Effect No Effect No Effect No Effect
Effect
Forest Defense
Housing
Sunset Park Adverse
Historic District No Effect No Effect No Effect No Effect No Effect Effect
Sunset Park N AGREIEG
School No Effect No Effect No Effect No Effect No Effect Effect with
commitments
Il a!nd SEIEl) No Effect No Effect No Effect No Effect No Effect Rl
Horowitz House Effect
Hanover Heights No Adverse No Adverse No Adverse
. L g Effect with No Effect Effect with No Effect Effect with No Effect
Historic District . . .
commitments commitments commitments
Wilmington No Adverse
National Guard No Effect No Effect No Effect No Effect No Effect Effect with
Armory commitments
DH Lippitt
House/Clarendon No Effect No Effect No Effect No Effect No Effect No Effect
House
Goodman House
No Effect No Effect No Effect No Effect No Effect No Effect

& Doctor’s Office

4.4.2

Archaeological Resources

Five previously recorded sites lie within one or more of the detailed study alternative corridors under
consideration. These sites include two in Brunswick County, 31BW602 and 31BW604, and three in New
Hanover County, 31NH018, 31NH024, and 31NH560. The two sites in Brunswick County have been
recommended as ineligible for the NRHP. Two sites in New Hanover County (31NH018 and 31NH024)

Environmental
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have not been evaluated for NRHP eligibility. Site 31NH560 has been recommended ineligible for the
NRHP.

The Cape Fear Crossing project area was stratified into high probability and low probability zones of
potential archaeological resource presence. Table 4-14 notes the acreage within the detailed study
alternative corridor with a probable presence, as well as the percentage of high and low probability of
an archaeological presence for each corridor within the broader study area were calculated and are
shown in Table 4-14.

Table 4-14: Archaeological Probability for Cape Fear Crossing

High Total Sort by Sort by
Al High (¢ L 9
ternative (acres) igh (%) (acres) i (acres) Acreage Percent

250.7 344 478.9 65.6 729.6 6 6
M Avoidance 481.1 62.2 292.4 37.8 773.5 1 2
N Avoidance 370.3 49.0 385.1 51.0 755.4 3 4
Q 390.8 61.3 247.0 38.7 637.8 2 3
T 273.0 43.9 348.4 56.1 621.4 5 5
V-AW 318.0 63.9 179.8 36.1 497.8 4 1

Source: NCDOT (2017f)
Note: Impacts were calculated using the 1,000-foot corridor limits.

Following completion of the DEIS and the identification of the preferred alternative, a Phase | field
survey will be conducted to identify the presence/absence of archaeological sites within the limits of the
preferred alternative and to determine which, if any, resources are eligible for listing on the NRHP.

4.5 Natural Environment Impacts

4.5.1 Soils/Topographical /Geological Impacts

No major changes to geology or topography are anticipated as a result of any of the detailed study
alternatives or the No-Build Alternative. Bridge structures and grade separations may require some fill
or excavation to topography in the vicinity of the larger stream and wetland systems. Otherwise, it is
anticipated that existing elevations would be maintained along the remainder of the routes.

Soil properties along the detailed study alternatives could affect the final engineering design of the
proposed project. The most common soil limitations within the project study area include poor
drainage, high water table, susceptibility to flooding, and loose, sandy soils. No soil impacts are
associated with the No-Build Alternative.
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4,5.2 Biotic Communities and Wildlife

4.5.2.1 Terrestrial Community Impacts

Impacts to terrestrial communities resulting from land clearing are unavoidable. Project construction
activities in or near terrestrial resources have the potential to impact the biological function of these
resources. Table 4-15 summarizes the anticipated impacts of the detailed study alternatives on
terrestrial communities.

Table 4-15: Terrestrial Community Impacts

Alternative

Terrestrial Community

Impacts (acres)

M N
. . T V-AW
1.06 1.37 0.27 2.35 1.27 1.07

Coastal Plain Bottomland
Hardwood - Blackwater

Subtype

Coastal Plain Small Stream 6.73 16.97 10.09 8.75 0.51 6.83
Swamp - Blackwater

Subtype

Cutover 9.46 13.73 13.73 8.32 0.62 0.62
Cypress/Gum Swamp - 12.13 21.65 21.65 12.13 6.53 0.00
Blackwater Subtype

Estuarine Woody Wetland 0.00 0.00 0.00 0.00 0.00 35.57
Maintained/Disturbed 210.31 282.32 272.57 226.92 229.99 280.98
Mesic Pine Flatwoods 102.54 239.13 200.27 145.90 111.00 39.42
Nonriverine Swamp Forest 0.13 2.23 2.23 0.00 0.00 0.00
Nonriverine Wet 11.76 5.67 5.64 8.63 13.47 21.89
Hardwood Forest

Pine Plantation 145.75 47.52 40.98 101.40 87.89 0.70
Pocosin 49.11 1.57 1.57 6.20 6.43 0.55
Salt/Brackish Marsh 64.89 67.77 70.06 63.73 64.89 79.59
Small Depression Pocosin 0.05 0.59 0.42 0.21 0.16 0.00
Wet Pine Flatwoods 41.61 43.62 42.30 20.85 17.79 6.51
Xeric Sandhill Scrub 0.23 8.65 0.23 8.65 0.27 1.45
TOTAL 655.76 752.79 682.02 614.04 540.82 475.18

Note: Impacts were calculated using the proposed functional design right-of-way limits.

FHWA has developed guidance on addressing the potential problems associated with roadside invasive
plants. The proposed project will comply with the requirements set forth in Executive Order 13112 and
FHWA guidance on invasive species (FHWA 1999).
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4.5.2.2 Terrestrial Wildlife Impacts

Terrestrial communities found along the detailed study alternatives serve as shelter, nesting, and
foraging habitat for numerous species of wildlife. Any of the detailed study alternatives would result in
direct impact to both natural and altered terrestrial communities through clearing of vegetation,
grading, and paving. Impacts to terrestrial communities are shown in Table 4-15. Forested areas provide
connectivity between populations, allowing for gene flow, as well as a means of safe travel from one
foraging area to another. Table 4-16 summarizes the anticipated impacts of the detailed study
alternatives on forests in the study area.

Table 4-16: Forest Impacts

Alternative
M .
. N Avoidance T V-AW
Avoidance
371 380 325 306 245 113

Note: Impacts were calculated using the proposed functional design right-of-way limits.

Forest Impacts
(acres)

Forested areas are considered to include the following terrestrial communities:

®m  Coastal Plain Bottomland Hardwood - Blackwater Subtype
®m  Coastal Plain Small Stream Swamp - Blackwater Subtype
®m  Cypress/Gum Swamp - Blackwater Subtype

®  Estuarine Woody Wetland

B Mesic Pine Flatwoods

®  Nonriverine Swamp Forest

®  Nonriverine Wet Hardwood Forest

B Pine Plantation

B Pocosin

®  Small Depression Pocosin

®  Wet Pine Flatwoods

Temporary fluctuation in populations of animal species that use terrestrial areas is anticipated during
the course of construction. Slow-moving, burrowing, and subterranean organisms would be directly
impacted by construction activities, while mobile organisms would be displaced to adjacent
communities. Habitat reduction can occur when project construction affects undisturbed areas
surrounding an existing man-dominated environment. When this occurs, competitive forces in the
adapted communities would result in a redefinition of population equilibrium.

Fragmentation and loss of forested habitat may impact wildlife in the area by reducing potential nesting
and foraging areas, as well as displacing animal populations.
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4.5.2.3 Aquatic Communities and Wildlife Impacts

Aguatic organisms are very sensitive to the discharges and inputs resulting from construction activities.
Impacts usually associated with in-stream construction include increased channelization and scouring of
the streambed. In-stream construction alters the substrate and impacts adjacent streamside vegetation.
Such disturbances within the substrate lead to increased siltation that can clog the gills and feeding
mechanisms of benthic organisms, fish, and amphibian species. The populations of these organisms are
slow to recover and may not do so once a stream has been severely impacted. The anticipated impacts
of the detailed study alternatives on streams and wetlands in the study area are presented in Section
4.5.3.2.

Species listed in the NCDOT Invasive Exotic Plants of North Carolina (NCDOT 2008) will be identified and
their presence noted, where applicable, during field investigations once a preferred alternative has been
identified. Trucks and heavy equipment associated with project construction may introduce or transport
seeds from terrestrial, non-native vegetation, resulting in colonization of existing or newly created
vacant spaces with exotic vegetation. Impacts could occur during cut-and-fill operation and during
temporary or permanent clearing within the limits of the proposed construction. The No-Build
Alternative would not result in any invasive species impacts.

Appropriate measures will be taken to avoid spillage of construction materials and to control runoff.
Such measures include an erosion and sedimentation control plan, provisions for disposal and handling
of waste materials and storage, stormwater management measures, and appropriate road maintenance
measures. NCDOT’s Best Management Practices for the Protection of Surface Waters (NCDOT 1997) and
Sedimentation Control guidelines will be enforced during the construction stages of the project. Long-
term impacts to water resources may include permanent changes to the stream banks and temperature
increases caused by the removal of streamside vegetation.

4.5.3 Water Resources Impacts

Primary sources of water quality degradation in urban and developed areas are non-point sources of
discharge, which include surface water runoff and runoff from construction activities. Short-term
impacts to water quality from construction-related activities include increased sedimentation and
turbidity in nearby water resources. Long-term impacts include substrate destabilization, bank erosion,
increased turbidity, altered flow rates, and possible temperature fluctuations within the channel due to
removal of streamside vegetation.

The removal of streamside vegetation and placement of fill material during construction contributes to
erosion and possible sedimentation. Erosion and sedimentation may carry soils, toxic compounds, trash,
and other materials into the aquatic communities at the construction site. As a result, sand bars may be
formed both at the site and downstream. Increased light penetration from the removal of streamside
vegetation may also increase water temperatures. Warmer water contains less oxygen, thus reducing
aquatic life that depends on high oxygen concentrations. Quick revegetation of these areas helps to
reduce the impacts by supporting the underlying soils. In accordance with the North Carolina
Sedimentation Pollution Control Act of 1973 (General Statutes Chapter 113A, Article 4), as amended,
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and 15A North Carolina Administrative Code (NCAC) Chapter 4 (Sedimentation Control), an erosion and
sedimentation control plan must be prepared for land-disturbing activities that cover one or more acres
to protect runoff from a 10-year storm.

The proposed project would impact surface waters, wetlands, and ponds, as described in the following
sections. Construction activities associated with the project will strictly follow NCDOT’s Best
Management Practices for Construction and Maintenance Activities (NCDOT 2003b) and Best
Management Practices for the Protection of Surface Waters (NCDOT 1997). Sedimentation control
guidelines will be strictly enforced during the construction stages of the project.

4.5.3.1 Groundwater Impacts

Expected effects of the project on groundwater are similar among the detailed study alternatives. Any
wells within the project’s right-of-way will be surveyed prior to project construction. NCDOT will
purchase these wells and cap and abandon them in accordance with 15A NCAC 2C.0100, Well
Construction Standards. Any subsurface contamination will be reported to the Wilmington Regional
Office of the NCDEQ. During the final design phase of the project, NCDOT will also identify wells adjacent
to the project right-of-way that could be impacted by roadway construction. Mitigation for these wells
could be provided through land purchase, compensation for damages, or the provision of new wells.

A roadway alignment is in a cut section if the elevation of the roadway is below the original ground
elevation. Well drawdown (reduced yield) may occur around areas of cut sections. Construction of the
detailed study alternatives would contribute to a cumulative decrease in available recharge area for the
Castle Hayne and Peedee aquifers. However, due to the already urban/disturbed land areas in the
vicinity, the proposed project is not expected to substantially impact aquifer recharge volumes.

Pollutants associated with highway construction and use could potentially affect aquifer groundwater
quality in localized areas. Possible pollutants include pesticides, herbicides, fertilizers, petrochemicals,
oil, grease, heavy metals, and hazardous materials. Note that no sole or principal drinking water aquifers
are present in the project area (EPA 2007). Construction impacts are presented in Section 4.13.

Two utilities supply the majority of drinking water to New Hanover County and Brunswick County
residents within the project study area: Cape Fear Public Utility Authority and Brunswick Regional Water
and Sewer. Impacts to these drinking water suppliers are not anticipated.

4.5.3.2 Surface Water Impacts

Stream Impacts

Permanent impacts to jurisdictional streams for each detailed study alternative are summarized in Table
4-17 and shown on Figure 4-25 through Figure 4-36. Impact numbers for each stream segment and
alternative are shown in Table 4-18. Jurisdictional stream impacts were calculated based on the North
Carolina Division of Water Resources (NCDWR) stream model. The linear feet shown in Table 4-17 and
Table 4-18 do not include areas where bridges would be placed over larger stream systems. The bridged
areas have been removed from the analysis. The No-Build Alternative would have no impact to
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jurisdictional streams. The impacts the alternatives would have on jurisdictional streams have been
guantified to the nearest linear foot using the functional design construction slope stake limits plus
40 feet.

Table 4-17: Jurisdictional Stream Impacts

Total Stream
Crossings (#)

Alternative

_ -
Avoidance

Total Stream
Length (feet)

2,528

8,779

5,806 4,962

2,075

Note: Impacts were calculated using the functional design construction slope stake limits plus 40 feet.

Table 4-18: Impacted Streams

Best Usage Stream Impact
Stream ID Stream Name & Alternative P
Classification (linear feet)

Alligator Creek Alligator Creek V-AW

Bishop Branch Bishop Branch C;Sw MA, NA 321

Brunswick River Brunswick River SC V-AW 216

Goodland Branch Goodland Branch C;Sw MA, NA 373

Greenfield Creek Greenfield Creek SC V-AW 55

Jackeys Creek Jackeys Creek C;Sw B, Q, T, V- AW B: 138; Q: 136,
T: 135; V-AW: 154

Little Mallory Little Mallory Creek C;Sw MA, NA 255

Creek

Mallory Creek Mallory Creek SC B, MA,NA, Q, T B: 302; MA: 236;

NA: 237; Q: 297;
T:301
Morgan Branch Morgan Branch C;Sw Q, T, V-AW Q, T: 250; V-
AW: 372

Piney Branch Piney Branch C;Sw B,QT B, Q:479; T: 462

5SA UT to Barnards Creek C;Sw MA, Q 605

5SB UT to Barnards Creek C;Sw MA, Q 316

5SF UT to Barnards Creek C;Sw MA, Q 938

55G UT to Barnards Creek C;Sw MA, Q 1,210

557 UT to Barnards Creek C;Sw MA, Q 105

10SB UT to Bishop Branch C;Sw MA, NA 703
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Table 4-18: Impacted Streams

Best Usage Stream Impact
Stream Name & Alternative P
Classification (linear feet)

10SF UT to Bishop Branch C;Sw MA, NA
8SA UT to Brunswick River SC V-AW 490
20SC UT to Goodland C;Sw MA, NA 415
Branch
20SD UT to Goodland C;Sw MA, NA 214
Branch
20SE UT to Goodland C;Sw MA, NA 513
Branch
20SF UT to Goodland C;Sw MA, NA 333
Branch
13SA UT to Greenfield Lake C;Sw B,NA, T 202
26SC UT to Greenfield Lake SC V-AW 56
7SB UT to Jackeys Creek C;Sw V-AW 41
1SB UT to Jackeys Creek C;Sw B 55
3SB UT to Mallory Creek C;Sw B, Q 301
10SA UT to Morgan Branch C;Sw Q, T, V-AW 33
10SG UT to Morgan Branch C;Sw MA, NA 440
10SH UT to Morgan Branch C;Sw MA, NA MA: 131; NA: 129
10SO UT to Morgan Branch C;Sw MA, NA 281
2SC UT to Piney Branch SC B 1,011
5XSA UT to Piney Branch SC B,QT 40
29XSB UT to Sturgeon Creek C;Sw V-AW 51
10SE UT to Town Creek C;Sw MA, NA 208
20SA UT to Town Creek C;Sw MA, NA 565
20SY UT to Town Creek C;Sw MA, NA 393
21XSC UT to Town Creek C;Sw QT Q: 251; T: 244

Note: Impacts were calculated using the functional design construction slope stake limits plus 40 feet.
MA = Alternative M Avoidance, NA = Alternative N Avoidance, UT = Unnamed Tributary

Pond Impacts

Permanent impacts to jurisdictional ponds for each detailed study alternative are summarized in Table
4-19 and shown on Figure 4-25 through Figure 4-36. The No-Build Alternative would have no impact on
ponds. The acreage of impacts each alternative would have on ponds has been quantified using the
functional design construction slope stake limits plus 40 feet.
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Table 4-19: Jurisdictional Pond Impacts

Alternative
M .
. N Avoidance T V-AW
Avoidance
0.05 0.00 0.00 0.04 0.04 0.05

Note: Impacts were calculated using the functional design construction slope stake limits plus 40 feet.

Pond ID

Pond Impacts
(acres)

Wetland Impacts

Permanent impacts to jurisdictional wetlands for each detailed study alternative are summarized in
Table 4-20 and shown on Figure 4-25 through Figure 4-36. The acreages shown do not include areas
where bridges would be placed over larger wetland systems. The bridged areas have been removed
from the analysis. The No-Build Alternative would have no impact on wetlands. CAMA AECs were
identified in the project study area in the form of public trust waters, estuarine waters, and coastal
wetlands. Impacts to CAMA AECs are summarized in Table 4-20.

Table 4-20: Jurisdictional Wetland Impacts

Alternative

— T o] = 17 o

Riparian Wetlands

(acres) 16.1 26.3 21.8 20.3 13.5 35.4
Non-Riparian

Wetlands (acres) 82.4 37.9 37.0 25.4 26.2 104.8
TOTAL (acres) 98.5 64.2 58.8 45.7 39.7 140.2
CAMA AECs 1.8 2.3 23 1.8 1.8 89.1

Note: Impacts were calculated using the functional design construction slope stake limits plus 40 feet.
4.5.4 Jurisdictional Issues
4.5.4.1 Waters of the United States

Avoidance and Minimization of Impacts

During development of the detailed study alternatives, efforts were made to avoid and minimize
impacts to wetlands and streams wherever practicable.

Because of the number of streams and wetlands present in the project study area, total avoidance of
surface waters is not practicable. Alternative alignments were developed in an effort to minimize
impacts to streams and wetlands. The NEPA/Section 404 Merger Team concurred on May 30, 2017, at
CP Meeting 2A on the streams that should be bridged by the alternatives. NCDOT will continue to
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attempt to avoid and minimize impacts to streams and wetlands to the greatest extent practicable in
identifying the preferred alternative and during project final design.

Compensatory Mitigation of Impacts

The purpose of compensatory mitigation is to replace the lost functions and values from a project’s
impacts to Waters of the United States, including wetlands and streams.

NCDOT will investigate potential on-site stream and wetland mitigation opportunities once the
preferred alternative has been selected. On-site mitigation will be used as much as possible. Off-site
mitigation needed to satisfy the federal CWA requirements for this project will be provided by the
NCDEQ Division of Mitigation Services in accordance with applicable In-Lieu Fee mitigation programs.

Buffer Impacts

North Carolina River Basin Buffer Rules do not apply to streams potentially impacted by the detailed
study alternatives.

4.5.4.2 Protected Species

As discussed in Section 3.5.4.2, as of April 25, 2018 (Brunswick County) and June 27, 2018 (New Hanover
County), the USFWS lists 16 federally protected species for Brunswick County and 17 federally protected
species for New Hanover County. Following are the biological conclusions rendered for each species
based on survey results in the project study area; species’ habitat descriptions are found in Section
3.5.4.2. Table 4-21 summarizes the federally protected species listed for Brunswick and New Hanover
counties and the biological conclusion for the project’s likely effect on each species. Species with
biological conclusions of May Affect-Not Likely to Adversely Affect (MA-NLAA) will be coordinated with
USFWS to determine whether formal consultation will be required per Section 7 of the ESA of 1973, as
amended (16 U.S.C. 1531 et seq.).

Table 4-21: Federally Protected Species Effects

Biological
Scientific Name Common Name Federal Status® County &
Conclusion

Acipenser oxyrinchus Atlantic Sturgeon Brunswick and New MA-NLAA

oxyrinchus Hanover

Acipenser Shortnose sturgeon E Brunswick and New MA-NLAA

brevirostrum Hanover

Alligator American alligator T(S/A) Brunswick and New Not Required

mississippiensis Hanover

Calidris canutus rufa Rufa red knot T Brunswick and New No Effect
Hanover

Caretta Loggerhead sea T Brunswick and New MA-NLAA

turtle

Environmental

Hanover
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Table 4-21: Federally Protected Species Effects

Biolo |caI

Charadrius melodus Piping plover Brunswick and New No Effect
Hanover

Chelonia mydas Green sea turtle Brunswick and New MA-NLAA
Hanover

Dermochelys Leatherback sea Brunswick and New No Effect
coriacea turtle Hanover

Eretmochelys Hawksbill sea turtle Brunswick and New No Effect
imbricata Hanover

Lepidochelys kempii Kemp's ridley sea Brunswick and New MA-NLAA
turtle Hanover

Mycteria americana Wood stork Brunswick MA-NLAA

Myotis Northern long-eared New Hanover MA-LAA

septentrionalis bat

Picoides borealis Red-cockaded Brunswick and New MA-NLAA
woodpecker Hanover

Trichechus manatus West Indian Brunswick and New MA-NLAA
manatee Hanover

Amaranthus pumilus ~ Seabeach amaranth Brunswick and New No Effect
Hanover

Carex lutea Golden sedge New Hanover No Effect

Lysimachia Rough-leaved Brunswick and New No Effect
asperulaefolia loosestrife Hanover

Thalictrum cooleyi Cooley's Brunswick and New No Effect
meadowrue Hanover

Source: NCDOT (2017c).

MA-NLAA = May Affect-Not Likely to Adversely Affect
MA-LAA = May Affect-Likely to Adversely Affect
® E = Endangered; T = Threatened; T(S/A) = Threatened due to similarity of appearance

Atlantic Sturgeon

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for Atlantic sturgeon consisting of estuarine and riverine habitat of large river systems
exists in the study area in the Cape Fear River, Brunswick River, and Alligator Creek. Atlantic sturgeon is
an anadromous species, and these waters are listed as AFSA waters by the NCDMF and NCWRC.
Additionally, a query of the North Carolina National Heritage Program (NCNHP) Data Explorer on August
14, 2017, indicates an occurrence of Atlantic Sturgeon in the project study area. Atlantic sturgeon was
last observed in the study area in 2012.
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Shortnose Sturgeon

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for shortnose sturgeon consisting of estuarine and riverine habitat of large river systems
exists in the study area in the Cape Fear River, Brunswick River, and Alligator Creek. Shortnose sturgeon
is an anadromous species, and these waters are listed as AFSA waters by the NCDMF and NCWRC.
Additionally, a query of the NCNHP Data Explorer on August 14, 2017, indicates an occurrence of
shortnose sturgeon in the project study area. Shortnose sturgeon was last observed in the study area in
1993.

American Alligator

Biological Conclusion: Not Required

Species listed as threatened due to similarity of appearance with another listed species do not require
Section 7 consultation with the USFWS. However, suitable habitat is present for American alligator in
the project study area in the form of large streams, ponds, rivers, and swamps. A query of the NCNHP
Data Explorer on August 14, 2017, indicates a known occurrence within the project study area in the
vicinity of Eagle Island. Alligators were also observed in Greenfield Lake and in numerous residential and
stormwater ponds during field investigations in 2014 and 2015.

Rufa Red Knot

Biological Conclusion: No Effect

Suitable habitat for rufa red knot does not exist within the project study area. The project study area
does not include ocean beach or other open sand habitats that provide suitable habitat for this species.
A query of the NCNHP Data Explorer on August 14, 2017, indicates no known rufa red knot occurrence
within 1.0 mile of the project study area.

Loggerhead Sea Turtle

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for loggerhead sea turtle consisting of near shore creeks and large rivers is present in
the project study area. A query of the NCNHP Data Explorer on August 14, 2017, indicates no known
occurrences within 1.0 mile of the project study area. Loggerhead sea turtles have been observed by
NCWRC in the Cape Fear River between Southport and Wilmington. Any construction activities
performed within areas of suitable habitat will adhere to NMFS Sea Turtle and Smalltooth Sawfish
Construction Conditions (NOAA 2006).
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Piping Plover

Biological Conclusion: No Effect

Suitable habitat for piping plover does not exist in the project study area. A query of the NCNHP Data
Explorer on August 14, 2017, indicates no known occurrences within 1.0 mile of the project study area.
Green Sea Turtle

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for green sea turtle is not prevalent in the project study area. Waters within the project
study area are freshwater or brackish and do not contain marine grasses. A query of the NCNHP Data
Explorer on August 14, 2017, indicates no known occurrences within 1.0 mile of the project study area.
Green sea turtles have been observed by the NCWRC in the Cape Fear River between Southport and
Wilmington. Any construction activities performed within areas of suitable habitat will adhere to NMFS
Sea Turtle and Smalltooth Sawfish Construction Conditions (NOAA 2006).

Leatherback Sea Turtle

Biological Conclusion: No Effect

Suitable habitat for leatherback sea turtle does not exist in the project study area. A query of the NCNHP
Data Explorer on August 14, 2017, indicates no known occurrences within 1.0 mile of the project study
area.

Hawksbill Sea Turtle

Biological Conclusion: No Effect

Suitable habitat for hawksbill sea turtle is not present in the project study area. A query of the NCNHP
Data Explorer on August 14, 2017, indicates no known occurrences within 1.0 mile of the project study
area.

Kemp's Ridley Sea Turtle

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for Kemp’s ridley sea turtle is not prevalent in the project study area. A query of the
NCNHP Data Explorer on August 14, 2017, indicates no known occurrences within 1.0 mile of the project
study area. Kemp’s ridley sea turtles have been observed by NCWRC in the Cape Fear River between

Southport and Wilmington. Any construction activities performed within areas of suitable habitat will
adhere to NMFS Sea Turtle and Smalltooth Sawfish Construction Conditions (NOAA 2006).
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Wood Stork

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for wood stork is present in the project study area in the form of tidal creeks, tidal
marsh, and freshwater swamps. A query of the NCNHP Data Explorer on August 14, 2017, indicates no
known occurrence of wood stork within 1.0 mile of the project study area.

Northern Long-Eared Bat

Biological Conclusion: May Affect, Likely to Adversely Affect

The USFWS developed a programmatic biological opinion (PBO) in conjunction with the FHWA, USACE,
and NCDOT for the NLEB (Myotis septentrionalis) in eastern North Carolina. The PBO covers the entire
NCDOT program in Divisions 1-8, including all NCDOT projects and activities. The programmatic
determination for NLEB for the NCDOT program is “May Affect, Likely to Adversely Affect.” The PBO
provides incidental take coverage for NLEB and would ensure compliance with Section 7 of the ESA for
five years for all NCDOT projects with a federal nexus in Divisions 1-8, which includes New Hanover and
Brunswick counties. This level of incidental take is authorized from the effective date of a final listing
determination through April 30, 2020.

Red-cockaded Woodpecker

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable RCW foraging and nesting/roosting habitat in the form of open, mature stands of longleaf pine
is present throughout the project study area. A query of the NCNHP Data Explorer on August 14, 2017,
indicates two historic and one current element occurrence of RCW within 1.0 mile of the project study
area. Ground and aerial surveys were conducted by Dr. J.H. Carter Il & Associates on behalf of NCDOT in
March 2014 (NCDOT 2015f). One previously active RCW cluster, identified as Brunswick Cluster 1
(BRU1), was located within 1.0 mile of the project study area. A foraging habitat analysis completed in
September 2018 found that no RCW cavity trees would be removed or impacted by the proposed
project (NCDOT 2018d).

West Indian Manatee

Biological Conclusion: May Affect, Not Likely to Adversely Affect

Suitable habitat for West Indian manatee consisting of large streams, sluggish rivers, and estuarine
habitats exists in the project study area. A query of the NCNHP Data Explorer on August 14, 2017,
indicates one known occurrence within 1.0 mile of the project study area. The Cape Fear population,
located in the lower portions of the Cape Fear and Northeast Cape Fear rivers, was last observed in
2012. Construction activities will adhere to Guidelines for Avoiding Impacts to the West Indian Manatee:
Precautionary Measures for Construction Activities in North Carolina Waters (USFWS 2003).
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Seabeach Amaranth

Biological Conclusion: No Effect

Suitable habitat for seabeach amaranth, consisting of barrier island beaches where its primary habitat
consists of overwash flats at accreting ends of islands, lower foredunes, and upper strands of
noneroding beaches (landward of the wrack line), does not exist in the project study area. A query of the
NCNHP Data Explorer on August 14, 2017, indicates no occurrences within 1.0 mile of the project study
area.

Golden Sedge

Biological Conclusion: No Effect

Suitable habitat for golden sedge consisting of roadside and drainage ditches or power line rights-of-way
where mowing and/or very wet conditions suppress woody plants is present in the project study area.
Biologists from CAYLX conducted surveys of the study area on June 10-12, 2015. No individuals of golden
sedge were found. A query of the NCNHP Data Explorer on August 14, 2017, indicates no occurrences
within 1.0 mile of the project study area.

Rough-leaved Loosestrife

Biological Conclusion: No Effect

Suitable habitat for rough-leaved loosestrife consisting of ecotones or edges between longleaf pine
uplands and pond pine pocosins, roadside depressions, maintained power and utility line rights-of-way,
firebreaks, and trails exists in the project study area. Biologists from CAYLX conducted surveys of the
study area on June 10-12, 2015. No individuals of rough-leaved loosestrife were found. A query of the
NCNHP Data Explorer on August 14, 2017, indicates one occurrence within 1.0 mile of the project study
area. This occurrence was last observed in 2003.

Cooley's Meadowrue

Biological Conclusion: No Effect

Suitable habitat for Cooley’s meadowrue consisting of plowed firebreaks, roadside ditches and rights-of-
way, and power line easements exists in the project study area. Additionally, soils that are loamy fine
sand, sandy loam, or fine sandy loam; at least seasonally moist or saturated, including Foreston,
Muckalee, Torhunta, and Woodington soil series, are common in the project study area. Biologists from
CAYLX conducted surveys of the study area on June 10-12, 2015. No individuals of Cooley’s meadowrue
were found. Additionally, a query of the NCNHP Data Explorer on August 14, 2017, indicates no
occurrences within 1.0 mile of the project study area.

4.5.4.3 Bald and Golden Eagle Protection Act

As discussed in Section 3.5.4.3, potential foraging habitat for bald eagle exists in the project study area
and the area within a 1.13-mile radius (1.0 mile plus 660 feet) of the project study area boundary. The
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Cape Fear River, Brunswick River, and Alligator Creek, as well as their surrounding marshes, are
sufficiently open enough to be considered potential feeding sources. However, there were no
observations of individual eagles or their nests in the project study area or within 660 feet of the study
area boundary during field work activities in 2014, 2015, or 2016. The project is not expected to impact
the bald eagle.

4.5.4.4 Essential Fish Habitat

The project includes the construction of a new bridge structure over identified EFH waters (Cape Fear
and Brunswick rivers), which would require footings to be placed within designated EFH. The bridge
structures for each alternative have not yet been designed, but it is likely that each new bridge would
have bents installed in coastal marshes and streambeds. Best management practices (BMPs) for the
protection of surface waters will be implemented and strictly adhered to, although it is not anticipated
that any impacts would occur other than those from the piles themselves. If an alternative is chosen that
results in fill impacts to coastal marsh, NCDOT would provide compensatory mitigation for such impacts.
No substantial impacts to EFH are anticipated.

4.5.4.5 Areas of Environmental Concern

As discussed in Section 3.5.4.5, CAMA AECs were identified in the project study area. A CAMA permit
from the North Carolina Division of Coastal Management (NCDCM) would be required for all impacts to
designated CAMA AECs within the project study area. As noted in Table 4-20, all alternatives would
impact CAMA AECs, which are located east of NC 133 and on Eagle Island.

4.5.4.6 Anadromous Fish Habitat

As discussed in Section 3.5.4.6, designated AFSAs and PNAs are present in the project study area. Per
NCWRC and NCDMF, an in-water construction moratorium will be in effect from February 1 through
June 30 for these waters.

4.6 Section 6(f) and Section 4(f) Impacts

In this section, resources subject to Section 6(f) and Section 4(f) are identified and shown on Figure 4-37
through Figure 4-48, potential uses of those resources are discussed, avoidance alternatives and other
measures to minimize harm to the resources are assessed, and coordination with the public official
having jurisdiction over each resource is documented.

4.6.1 Section 6(f) Resources

Section 6(f) of the LWCF Act of 1965 (16 U.S.C. 4601-4 et seq.) states that parks developed or improved
using LWCF grant funds cannot be acquired unless no other reasonable and feasible alternative exists,
and requires coordination with the National Park Service (NPS).

As identified in Table 3-4, resources within the project study area subject to Section 6(f) include
Greenfield Lake Park, Dram Tree Park, and Legion Sports Complex. Alternative V-AW would impact areas
of Greenfield Lake Park and Legion Sports Complex along US 421; however, the use of the property
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would not be impacted. The proposed right-of-way for Alternative V-AW would extend into the property
boundary of both resources and would impact existing sidewalk.

4.6.2 Section 4(f) Resources

Section 4(f) of the US Department of Transportation Act of 1966 provides protection for publicly owned
parks, recreation areas, and wildlife and waterfowl! refuges as well as significant historic sites. Historic
sites protected by this regulation include sites that are eligible for listing or listed on the NHRP.

Two types of Section 4(f) resources would be affected by this project: historic sites and public
parks/recreation areas. Table 4-22 lists the resources located within the project study area that are
protected under Section 4(f).

Following completion of the DEIS and the selection of the preferred alternative, a Phase | field survey
will be conducted to identify the presence/absence of archaeological sites within the limits of the
preferred alternative and to determine which, if any, resources are identified as eligible for listing on the
NRHP. If right-of-way impacts to archaeological resources are present, those resources will also be
subject to Section 4(f).
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Table 4-22: Section 4(f) Applicability Evaluation

USS North Carolina No
Wilmington Historic District Yes
Lake Forest Defense Housing No
Sunset Park Historic District Yes
Hanover Heights Historic District Yes
Wilmington National Guard Armory Yes
Lippitt House/Clarendon House No
Goodman House No
Jacob and Sarah Horowitz House Yes
Sunset Park School Yes
Greenfield Lake Park® Yes
Dram Tree Park No
Optimist Park Yes
Legion Sports Complex * Yes
E.P. Godwin Stadium Yes

® Greenfield Lake Park and Legion Sports Complex are also Section 6(f) resources.

4.6.2.1 Incorporation of Property

A summary of the property that would be incorporated by the project due to right-of-way and/or
easement impacts is provided in Table 4-23.

As part of the Section 106 coordination, FHWA intends to use State HPO'’s concurrence as a basis for a
de minimis finding for impacts to the Hanover Heights Historic District (Alternatives B, N Avoidance, and
T), Wilmington National Guard Armory (Alternative V-AW), and the Sunset Park School. A de minimis
finding is anticipated for Legion Sports Complex and Optimist Park (Alternative V-AW) due to the minor
impacts proposed to the properties that would not affect their intended use.

Environmental Consequences 4-55



Cape Fear CrossingDraft Environmental Impact Statement

Table 4-23: Use of Section 4(f)/6(f) Properties in Acres (Right-of-way/Easement)

Section 4(f) and Alternative (right-of-way/easement)

Section 6(f) Impacts M N
(acres) a . T V-AW
Avoidance | Avoidance

Wilmington Historic No use No use No use No use No use 4(f) Use
District (3.3/2.1)
Sunset Park Historic No use No use No use No use No use 4(f) Use
District (0.02/0.22)
Hanover Heights De Minimis No use De Minimis No use De Minimis No use
Historic District (<0.01/0.03) (<0.01/0.03) (<0.01/0.03)
Wilmington National No use No use No use No use No use De Minimis
Guard Armory (0.07/0.05)
Jacob and Sarah No use No use No use No use No use 4(f) Use
Horowitz House (0.0/0.07)
Sunset Park School No use No use No use No use No use De Minimis
(0.03/0.03)
Greenfield Lake Park * No use No use No use No use No use De Minimis
(0.7/0.3)
Legion Sports Complex * No use No use No use No use No use De Minimis
(0.8/0.3)
Optimist Park No use No use No use No use No use De Minimis
(1.7/0.0)
E.P. Godwin Stadium Temporary No use Temporary No use Temporary No use
Occupancy Occupancy Occupancy
(0.0/<0.01) (0.0/<0.01) (0.0/<0.01)

Note: FHWA anticipates de minimis findings and a final call will be made upon completion of public involvement and
coordination with the local officials with jurisdiction over the relevant Section 4(f) resources.

Note: Impacts calculated using right-of-way and easement limits.

® Greenfield Lake Park and Legion Sports Complex are also Section 6(f) resources.

4.6.2.2 Temporary Occupancy of Property

A temporary occupancy does not constitute a Section 4(f) use when all five conditions listed in 23 CFR §
774.13(d) are satisfied. Those conditions are that

(1) Duration [of the occupancy] must be temporary, i.e., less than the time needed for
construction of the project, and there should be no change in ownership of the land;

(2) Scope of the work must be minor, i.e., both the nature and the magnitude of the
changes to the Section 4(f) property are minimal; (3) There are no anticipated
permanent adverse physical impacts, nor will there be interference with the protected
activities, features, or attributes of the property, on either a temporary or permanent
basis; (4) The land being used must be fully restored, i.e., the property must be returned
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to a condition which is at least as good as that which existed prior to the project; and
(5) There must be documented agreement of the official(s) with jurisdiction over the
Section 4(f) resource regarding the above conditions.

Alternatives B, N Avoidance, and T may temporarily impact E.P. Godwin Stadium due to easements
along Shipyard Boulevard. Once a preferred alternative is identified, coordination with the officials with
jurisdiction over the property will take place prior to FHWA'’s official determination regarding temporary
occupancy to ensure that there is documented agreement of the conditions. Any future coordination
regarding temporary occupancy will be included the Final Environmental Impact Statement (FEIS).

4.6.2.3 Constructive Use of Property

Constructive use is determined by the criteria within 23 CFR 774.15. A constructive use of a Section 4(f)
property is possible only in the absence of a permanent incorporation of land or a temporary occupancy
of the type that constitutes a Section 4(f) use. “Constructive use occurs when the proximity impacts of a
project on an adjacent or near-by Section 4(f) property, after incorporation of impact mitigation, are so
severe that the activities, features, or attributes that qualify the property for protection under Section
4(f) are substantially impaired.” Substantial impairment occurs when the protected activities, features,
or attributes of the Section 4(f) property are substantially diminished. As a general matter, this means
that the value of the resource, in terms of its Section 4(f) purpose and significance, will be meaningfully
reduced or lost. It is not anticipated that there would be a constructive use of any Section 4(f)
resource(s) as a result of the proposed project.

4.7 Avoidance Alternatives

Alternatives that completely avoid the use of section 4(f) resources or have been determined to have a
de minimijs impact to section 4(f) resources are not subject to a section 4(f) evaluation and approval if
selected. Alternatives M Avoidance and Q would completely avoid use of Section 4(f) resources.
Alternatives B, N Avoidance, and T has been determined to have a de minimis impact on the Hanover
Heights Historic District; based on coordination with the State HPO and FHWA.

4.8 Section 4(f) Summary

One detailed study alternative would constitute a “use” of Section 4(f) resources as defined by 23 CFR
774.17. Alternative V-AW would require the use of three Section 4(f) resources, the Wilmington Historic
District, Sunset Park Historic District, and the Jacob and Sarah Horowitz House. With the presence of
detailed study alternatives that either avoid Section 4(f) resources or have been determined to have a
de minimis impact, FHWA approval of the selection of this alternative is unlikely due to the Section 4(f)
law as codified in 49 U.S.C. §303 and 23 U.S.C. §138. As discussed in Section 2.3.3, Alternative V-AW
was retained as a detailed study alternative despite its use of resources protected by section 4(f) due to
the possibility of additional design refinements to pursue a de minimis impact determination. However,
it was later concluded that the impacts could not be avoided and remained adverse after additional
design refinements. Following this conclusion and based on information on the other detailed study
alternatives presented in this document, FHWA approval of Alternative V-AW remains unlikely. If it is
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later determined that all other alternatives are neither feasible or prudent as defined by 23 CFR 774.17,
and Alternative V-AW is identified as the selected alternative, an individual Section 4(f) evaluation and
approval is required for the use of Section 4(f) properties required by the alternative.

4.9 Coordination

Written correspondence was exchanged and meetings will be held if necessary with officials with
jurisdiction over the Section 4(f) resources identified. The correspondence and meetings are briefly
summarized in this section. Complete correspondence, meeting summaries, and concurrence forms
resulting from those meetings are included in Appendix A.

February 16, 2006: Memorandum from the HPO to NCTA recommending that any structure over
50 years of age within the project study area be evaluated.

February 21, 2006: Memorandum from the HPO to NCTA recommending that an archaeological survey
be conducted across the project study area to identify and evaluate potentially significant sites,
including underwater portions of the Cape Fear River, Big Mallory Creek, and Town Creek and its
tributaries.

May 10, 2011: Historic resources consultation meeting was held between NCDOT and HPO to determine
the project’s area of potential effects (APE) and which resources should be further inventoried and
assessed at an intensive level for inclusion in the historic architecture survey report.

May 6, 2015: Concurrence letter from HPO to NCDOT regarding NRHP eligibility of historic resources.
June 13, 2016: Concurrence letter from HPO to NCDOT regarding NRHP eligibility of historic resources.

May 24, 2017: Concurrence form for assessment of effects to historic resources signed by
representatives from NCDOT, FHWA, and HPO.

February 12, 2019: Concurrence form for assessment of effects to historic resources signed by
representatives from NCDOT, FHWA, and HPO.

4.10 Alternative Comparison Matrix

Estimated environmental impacts associated with the alternatives are provided in Table 4-24.
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Table 4-24: Alternative Comparison Matrix

Alternatives
5 ] wa | w ] a

Project Features

Resource

Length of Corridor (miles) 111 12.3 12.2 11.5 11.4 11.8
Construction Cost (millions 743 808 770 776 719 508
S)

ROW Cost (millions S) 248 96 190 90 216 107
Number of Interchanges 5 4 4 4 4 6
Number of Railroad 2 1 2 1 2 2
Crossings

Number of Major Power 2 1 1 2 2 4

Easement Crossings

Socioeconomic Features

Parks 1 0 1 0 1 3
Churches 3 4 4 3 3 3
Cemeteries 1 0 1 0 1 0
Schools 1 0 1 0 1 0
Fire Stations 0 1 0 1 0 0
Business Relocations 117 43 86 45 88 98
Residential Relocations 149 48 148 26 173 168
Total Relocations 266 91 234 71 261 266
Minority and/or Low- Yes Yes Yes Yes Yes Yes
Income Populations
Present

Physical Environment
Potential Noise Impacts 526 390 396 433 453 276
Farmland soils (acres)* 454.0 553.6 469.7 416.7 346.5 151.7
Hazardous Materials Sites: 3 1 3 0 3 1
High severity (#)
Hazardous Materials Sites: 3 5 4 0 3 24
Low severity (#)
Floodplains — 100-year
(acres)? 14.3 35.7 34.0 31.7 28.8 214.4
Floodplains — 500-year
(acres)? 5.5 7.3 6.6 5.6 8.2 15.1

Environmental Consequences 4-59



Cape Fear CrossingDraft Environmental Impact Statement

Table 4-24: Alternative Comparison Matrix

Alternatives
5 ] wa | w ] a
2.8 2.1 2.1 2.6 2.6 0.4

Resource

Floodway

Preservation Areas (acres) 29.46 31.02 30.46 21.92 21.36 139.76
Cultural Resources and 4(f)/6(f)

Archaeological Probability® 250.7 481.1 370.3 380.8 273.0 318.0

Historic Properties — 0 0 0 0 0 3

Section 106 adverse effect

Section 4(f) Anticipated

Use 0 0 0 0 0 3
Section 4(f) Anticipated

De Minimis Use 1 0 1 0 1 >
Section 6(f) Properties 0 0 0 0 0 2

Impacted
Natural Environment

Biotic Resources (acres)

Coastal Plain Bottomland

Hardwood - Blackwater 1.1 1.4 0.3 24 1.3 1.1
Subtype

Coastal Plain Small Stream

Swamp - Blackwater 6.7 17.0 10.1 8.8 0.5 6.8
Subtype

Cutover 9.5 13.7 13.7 8.3 0.6 0.6
g?;pcf;;/t i:’smuz‘:;‘;”;p 12.1 21.7 21.7 12.1 6.5 0.0
Estuarine Woody Wetland 0.0 0.0 0.0 0.0 0.0 35.6
Maintained/Disturbed 210.3 282.3 272.6 226.9 230.0 281.0
Mesic Pine Flatwoods 102.5 239.1 200.3 145.9 111.0 39.4
Nonriverine Swamp Forest 0.1 2.2 2.2 0.0 0.0 0.0
E::ngggir:::t 11.8 5.7 5.6 8.6 13.5 21.9
Pine Plantation 145.8 47.5 41.0 101.4 87.9 0.7
Pocosin 49.1 1.6 1.6 6.2 6.4 0.6
Salt/Brackish Marsh 64.9 67.8 70.1 63.7 64.9 79.6
Small Depression Pocosin 0.1 0.6 0.4 0.2 0.2 0.0
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Table 4-24: Alternative Comparison Matrix

Alternatives

Resource

Wet Pine Flatwoods 41.6 43.6 423 20.9 17.8

Xeric Sandhill Scrub 0.2 8.7 0.2 8.7 0.3 1.5
TOTAL 655.8 752.8 682.0 614.0 540.8 475.2
Forested Land (acres)IO 371 380 325 306 245 113
Stream Crossings (#) 8 22 17 14 8 11
Streams (linear feet)b 2,528 8,779 5,806 4,962 1,667 2,075
Surface Waters/Ponds <0.1 0.0 0.0 <0.1 <0.1 <0.1
(acres)b

Wetlands (acres)” 98.5 64.2 58.8 45.7 39.7 140.2
CAMA Wetlands (acres)” 1.8 2.3 2.3 1.8 1.8 89.1

Federally-Protected

Species Habitat Present Yes Yes 155 e 1155 s

% Impacts calculated using the 1,000-foot corridor limits.

b Impacts calculated using slope stake limits plus a 40-foot buffer.

€ Farmland soils impacts include prime farmland, farmland of statewide importance, farmland of unique importance, and prime
farmland if drained.

4.11 Required Permits and Actions

Through agency coordination, the following permits and actions have been identified as necessary for
the proposed project.

4.11.1 Required Permits

4.11.1.1 North Carolina Division of Water Resources

Section 401 Certification. Any activity that may result in discharge to navigable waters and that requires
a federal permit must obtain a certification that such discharge would be in compliance with applicable
state water quality standards.

Authority. North Carolina General Statute 143, Article 215, Part 1. Regulations promulgated in 15A
NCAC-2H and 2B.

Stormwater Certification. The National Pollutant Discharge Elimination System (NPDES) stormwater
permit addresses stormwater discharges that impair water quality. NCDOT construction activities are
covered under NCDOT’s Phase | stormwater permit, which is administered through the Department’s
sediment and erosion control program. Specific requirements vary and are affected by the classifications
of the water to which the project would drain. NCDOT was granted its current permit on March 18,
2005.
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Authority. North Carolina General Statute 143, Article 215, Part 1. Regulations promulgated in 15A
NCAC 2H.1000 and 2B.0200.

4.11.1.2 United States Army Corps of Engineers

Section 404 Permit. A Section 404 Permit from USACE is required for any activity in water or wetlands
that would discharge dredged or fill materials into waters of the United States and adjacent wetlands.
To obtain permit approval, impacts to wetlands must be mitigated through avoidance, minimization,
and compensation measures in accordance with the “Memorandum of Agreement (MOA) between the
Department of the Army and the Environmental Protection Agency: Determination of Mitigation Under
the Clean Water Act Section 404(b)(1) Guidelines” (DA and EPA 1990).

Authority. Federal Water Pollution Control Act Amendments of 1972 and Section 404 of the CWA of
1977. Regulations promulgated in 33 CFR 323.

Section 10 Permit. A Section 10 Permit is required for construction of structures such as piers and jetties
and excavation and placement of fill material in or affecting navigable waterways, including the
Brunswick and Cape Fear rivers.

Authority. Rivers and Harbors Act of 1899, Section 10.

4.11.1.3 Division of Coastal Management

CAMA Major Permit. A CAMA Major Permit from NCDCM would be required for all impacts to
designated AECs within the project study area. CAMA AECs were identified in the study area in the form
of public trust waters, estuarine waters, and coastal wetlands. It is anticipated a CAMA Major Permit will
be required under this project.

4.11.1.4 United States Coast Guard

Section 9 Permit. A Section 9 Bridge Permit is the written approval of the location and plans of the
bridge or causeway to be constructed or modified across a navigable waterway and would be required
for any structures crossing the Cape Fear River. Bridge clearances are reviewed under this permit.

Authority. Rivers and Harbors Act of 1899, Section 9.

4,11.1.5 United States Fish and Wildlife Service

Section 404 and Section 10 Permit Review. The USFWS’ responsibilities include review of Section 404
and Section 10 permits to determine a project's impact on public fish and wildlife resources. USFWS
provides recommendations to USACE on how the proposed project could avoid or minimize impacts to
existing fish and wildlife resources and their habitats, including wetlands.

Authority. Fish and Wildlife Coordination Act, as amended.

Environmental Consequences 4-62



Cape Fear CrossingDraft Environmental Impact Statement

Section 7 Consultation. Consultation with USFWS is required for any project that may impact
endangered or threatened plants and animals and their designated critical habitat. The proposed project
is expected to have the potential to affect several federally protected species for which the biological
conclusion is May Affect, Not Likely to Adversely Affect. A detailed discussion of each of these species
can be found in Section 4.5.4.2.

Authority. ESA of 1973, Section 7.

4.11.2 Required Actions/Issues to be Resolved

The following lists the required actions and issues to be resolved prior to identification of a preferred
alternative.

®  Historic architecture studies and Section 106 effects: A memorandum of agreement (MOA)
regarding project effects and mitigation measures will be prepared, as applicable.

®  Archaeological survey and Section 106 effects: Additional investigations will be conducted for the
preferred alternative and Section 106 effects will be evaluated. If necessary, an MOA will be
prepared regarding project effects and mitigation measures.

®  Hazardous materials investigations: Supplemental investigations will be conducted for the
preferred alternative.

®  Coordination with USFWS and Section 7 consultation: A request for concurrence with the biological
conclusions will be submitted to USFWS after selection of the preferred alternative.

®  Environmental justice: Coordination with affected populations/communities will continue
throughout the project development process.

®  Agency coordination: Coordination with resource agencies will be maintained throughout the entire
project development process.

4.12 Indirect and Cumulative Effects

The indirect and cumulative effects associated with the Cape Fear Crossing project have been identified
and assessed in several technical reports available under separate covers. These reports include the
Screening Indirect and Cumulative Effects (ICE) Study, LUSA, and CIA.

Indirect and cumulative effects were assessed within the Future Land Use Study Area (FLUSA) by
predicting changes in development types within defined probable development areas (PDA) as a result
of the build and no-build scenarios. The development pressures and regulations, proposed future land
use, infrastructure, and proximity to proposed economic centers were considered to determine the
degree of impacts to notable features and waterways within each PDA with and without the project.

The Cape Fear Crossing is included in local transportation planning documents. As discussed in Section
4.2, the proposed project is mostly consistent with several of the local planning documents. The project
is not associated with an explicit economic development purpose nor is it intended to serve a specific
development.
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The time horizon for indirect and cumulative effects is 2040. A summary of anticipated indirect and

cumulative effects is provided in this section of the DEIS and further information can be found in the

aforementioned technical reports.

4,12.1 Evaluation of Indirect Effects

Examination of the PDAs shows that the Cape Fear
Crossing project may encourage growth targeted to
highway users in certain areas and/or influence future
growth within the FLUSA. However, local planners
indicated that overall the developable areas of the
FLUSA are likely to be developed with or without the
project based on other contributing factors and growth
trends. Federal, state, and local regulations provide
protections from development to both the human and
natural environments within the FLUSA. Indirect land
use impacts to these resources should be limited by the
regulations in place.

Qualitative analyses of the probable development
patterns in the FLUSA suggest that change in land use
resulting from the project and subsequent private and
public development actions could lead to an increase in
impervious surface and could potentially have an effect
on future stormwater runoff and water quality in the
watersheds within the project study area.

Adopted ordinances and regulations would help
mitigate potential water quality effects due to
increased impervious surface coverage and increased
water runoff. The Town of Leland, City of Wilmington,
Brunswick County, and New Hanover County each have

Direct Effects

Direct effects are caused by the action and occur
at the same time and place. (40 CFR 1508.8)

Indirect Effects

Indirect effects are caused by the action and are
later in time or farther removed in distance, but
are still reasonably foreseeable. Indirect effects
may include growth inducing effects and other
effects related to induced changes in the pattern
of land use, population density, or growth rate,
and related effects on air and water and other
natural systems, including ecosystems. (40 CFR
1508.8)

Cumulative Effects

Cumulative impact is the impact on the
environment, which results from the incremental
impact of the action when added to other past,
present, and reasonably foreseeable future
actions regardless of what agency (federal or non-
federal) or person undertakes such other actions.
Cumulative impacts can result from individually
minor but collectively significant actions taking
place over a period of time. (40 CFR 1508.7)

floodplain protection ordinances that include standards for development in the floodway and floodway

fringe. Other stormwater permitting programs exist within the FLUSA. The Towns of Leland and Navassa

and the City of Wilmington are currently NPDES Phase Il entities and require stormwater permits. Both

Brunswick County and New Hanover County are CAMA designated counties, and require permits for

development projects that impact coastal wetlands and other AECs.

Water quality concerns will be avoided and/or mitigated through compliance with regulations covering

watershed protection, floodplain protection, stream and river buffers, and stormwater management. Six

watersheds in the project study area are designated as targeted local watersheds by the North Carolina

Division of Mitigation Services. Targeted local watersheds have a high need for improvement and a high

Environmental
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potential to benefit from restoration efforts, many of which occur in the form of mitigation from

NCDOT.

Direct natural environmental impacts by the project will be addressed by avoidance, minimization, and

mitigation, consistent with programmatic agreements with environmental resource and regulatory

agencies during the permitting processes. Future development will be required to follow federal, state,

and local regulations for the protection of water quality.

4.12.2

Evaluation of Cumulative Effects

The cumulative effects analysis includes an assessment of past, current, and future projects that are

reasonably foreseeable to determine potential cumulative effects. Table 4-24 provides a list and brief

description of the major past, current, and future projects that have influenced or are likely to influence

growth within the FLUSA.

Table 4-25: Potential Development Influencing Projects

Wilmington Bypass — Section A

Past Projects

Wilmington Bypass from US 17 to US 74/76 in Brunswick County.

Wilmington Bypas